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(54) SWITCHING POWER DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain high conversion 
efficiency over a wide load range by reducing the 
switching loss of a switching power device, when it is 
light loaded. 

SOLUTION: A control circuit (12) for a switching power 
device according to this invention is provided with a 
reset period detector (51), which detects only a first 
pulse as a reset period of a transformer (2) from a 
voltage (VFB) which is generated in the auxiliary winding 
(2c) of a transformer (2), after a MOS-FET (3 is turned 
off, and a timer circuit (52) which operates by a short 
time constant during a detection period of the detector 

(51) and generates an output and operates by a long 
time constant, during periods other than the detection 
period and generates an output. When the reset period 
of the transformer (2) is shorter than an output period 
by the short time constant of the timer circuit (52), while 
a load (13) is in a light loaded condition, the time 
constant of the timer circuit (52) is extended, after 
finishing of the reset period, and an off^state of the MOS-FET (3) is held, until the timer circuit 

(52) generates output, after the extension of the time constant. After that, the MOS- FET (3) is 
switched over to the on-state. 
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»[el&(12)fcJ\ MOS-F E T(3)f^^yhrcmch^> 

x (2) <os«j#te (2c) ic %£-r £ sje (vfb ) a* 6 mfflcom 
j&wxofr* h 5 >x (2) © u -fe ? h ran t Lt^ai 

B(5i)o*affliB*ttav^B«»TiM^i/Ta**«£ 

*56^-r«*>rv|5|B(52)i:*«iATV^c ftW(i3)tf 

at^s® «ao # ^ vihib (52) w a* ***-r * 

0S-FET(3)O*'7««*fi»U«, *>*WfcW 
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>xoi ^tsaifix^ y =f- y t. buie i» ? y 
x© 2 ^^aiKSSttsnaottata^sas-r 

wi2#j»iiis«» *ras«mtiaR©iii2j«E 
# @ t & s £ ? \c m e^x y f - > ^sg? <d* ym 

^m-rsm^m^a^is^ 

^£0L"<;l/*i6— St^-TS tWcftJIE^x-r y ^> 
^jR^caiEnsmss^^TSofifiicsijRi-rsK^a 1 kse 

cw*« 3 ] tatEu -fe y mnM«tti#««D*ttWEu 

XO'J-tey hffiHfcLT^ffi-rsSS*«2lciE«OX>r 

B83&E4 3 ffifS5*iJ®lalKf±, fufE«ftt&ffi^at9& 
ffiff 9 1 fuIEffiftmJE&tB^IScD&ffifi^ i: M§Sffli*# 

*PSEE<9 l^/l/fcjg A Tc t * IC tiJ73{f ^*5S£ LTWIE 

±x y f- y 7m?**7ttm £ -r 5 iis^m^a 

i: , BufE 'J -fe -y h JHIHttta^S^ffiffi^* L-fc t 
fE^^T^acDtti^^tcJ; 0 iufE^X-f y 3-y 



HBHB^afcfc^Tf 31***3 IcfEK^Xi' vf-yf 

[1**5153 t9IH»J»lHllHi. MlE^^a©®^ 
B#5£8re©ffl:fr»iH«fc 5 & buIE h 5 >X<D U -fe y hMTS 

&5b^t2. suiE^-rv#a©m^tiBfc?)-rtuiE , j'fe 
•y nHrm««»T-r*S"et68E±x^ -y^y^m^-^y 
vmz&m l fctt, tuiE^x^ -y^-y yvm 

10 t5IE^-i"7^ao^V''^ST*Otbl^jWH* t) fetuIE h 
•y^XO'J-try HulEU-fe-y hWK© 

*£©HufE#^-^Stftl3;ft*fS£"$-£ tTMIEiX^ -y 

?-y7m : ?<D*7im%9mLrci£. m&y.yy^y 
ymttxyytwte-w *> 1 ~ 3 ©ran^ 1 

^tf B1©X >f >y ^> i^lSiiSSo 

6 3 mie u -t -y h mmmm^&it. me, v =y 
y*o)ffim%mic&£ir&m&^&&mmft%:tim-2 : & 
^m^m&^m-t^n^m. 1 ~ 5 to^n*^ 1 «kie«o 

20 X^T-y ^>^SjfgSBc 

[81MSS7 3 luIEhv>X<OSS!)#^cfg^-rsmff 
©KSSffl^MIE U -fe y h fflBB*m#a©*ffl«ffi 

IS#^ 1 ~6 ©ranfr 1 SlclEttOX't' y 

So 

^■yfy^M'JT^ h;bi:, HufE±X-i'yf->y* 

30 m?tf* y l fc # t mie r z v >v t Fms&ztit? * 
r> \mm.^nrc.mm.mMmi-ms^m^y^y^-h, 
MIE¥?t a yTyWm.fr*&tiiir % tB±i«JE^ffi#a 
i: , KtB±(mffi«im#a©^m{l#ti: * 0 tot E^Xi- y 

lESiJffliisiKfis mzy-m^yTyvvmEEtfgmmtft 
iz sufE^x-i' y fyirm^o* ymM*&%. 

buIB^X^ y LTfr SBtJSOWIIB^S 

iSLfc^tcSufE^X^ •yfy^*I?^ty«l£ts C 
tic * t)l(ll5 3 F?t3>7*>-9-Oii*»fc^-r*it8KlB* 
40 ^tcS^f'TSX'f' v=f-y*?WB!gm\cls 

a©fcfcBf§^fr£S$©>WX^©#£WKUT* b 
i:. IS'; -try HWHtta^aottaJBH+fiffi^WHtft 



(3) 



ftffl 2002-19 9 715 



im&m 91 MflE y r * h^mmkm^^t, -£© 

mtzmirz m^m 8 tcte«© x-r -y > ^«apg«o 
[^©PMffl&ifiiE] 

[000 1] 
[0 0 0 2] 

[«**©««] se*^&-»WK:i£<ffifflsnTv>*y 

y^f3-i'3>M-^ (RCC) »flF«7?77 20 

snfcSEatiHiisxti^y^y (»t») st*?nft 

IttSSSig (1) h , 1 (2a) RZf 2 (2b) Mt>*t 

(2c) *#-rS h^>X(2)i;. ±7.4-y^>9 
I?i:LT©MOS-FET (MOSSt^ll-^^ 

(5)£#-f S&SCTffilHS&tf)*:. MO S-F E T(3)tCgt 

o)^e>j5K5{£i#a$ss:7f ;i/*nsg(ii)i:, mos-f 
ET(3)«*>'-*7Sijffli-r5Sja![Hi«S(i2)i:, ft^rd 

3)0«EVo«r^fctJLfl-07* h*^(14)<DSKt»(14 
a) &tfStt» (14b) Mtf lcMffi.&3±m 94 *— K (1 5) * 
ttLT*©*ttHI**«BW»«^i: LT»IWIhII&(12) 

©ushki^ a^js? (i 2a) tc ##-r 5 la *«ffi*a*a 

fcLT©ma*ffi[ft{H!lB(i6)i:, »»E^*- H(17) 
JS*i(19)iU 7^^^-y^«BE^ffiffln>x>-9-(20) 

t, a»aa»±ffl^*-K(2i)i:*fli*rv»*o « 

X (2) CD 1 ##ii§(2a)Rl>* M 0 S - F E T (3) teJfijffiSig 

>x(2)cd 2^#^(2b) fcftw (13) tv>fflt,cmm-£t\ 

5. ««El*Wfl3fflcin;(7) (iMOS-FET(3) fcitWfc» 
UnS. ^iftfflg*r[(8)(±a:St«jf,(l)cr)im@^i:« 
fflilelK (l 2) ©HjtgA^isB? ( 1 2b) t (DPS fc JgM $ n 5 . 

fi«aaa!7-f ;i/*i3iS(ii)a:«ss«mifflfi*t(7) tsj 
»siS(i2)©»afli^A**»?(i2a)i:omic«a!sn 

-5c SSt^V^— F(l7)(i F5^X(2)cdMSj#SS(2c) 
©-^Wffl(S&(12)©miSA7^?(12b) fcOIBtcSS so 



mzti& 0 mmm^^^-v as) ««ij®[eii^ (12) ©mag 
a^s? a 2b) t mm.rn.rn. ( 1 ) onsm? t © m 

t m.mk\&m 3 m » h 5 >x (2) (ommmwi 

(2c)©— *fcjtSWW(i)OHW«Kf fcOBBteKJUteSf 

ffi^mfflSta(19)Rt>*77f^>y ^mffi«lt±5ffl=i >x> 
•9- (20) offtRAfclMmiB (12) ©Wg^ATJiS? (12 

a) i:©fflfcg^S*i3o 

[0 0 0 3] Sij»lHlK(12)fi, ««A*«B?(12b)fc« 

2)£, «IIB«8Sffl«JfiSi-*aJP«EVocp £rf££-r3 
»P«*(23) »3B«#A*flff(12a)«cSBH!Snfc 
If SlteA^JflS^ (+) ©Sffi 1^/1/ t (23) ifiWM 

£ nfcJKteAt)®? (-) ©SJE t L TIE g 
IE A774S? (+) ©*J± l^l/ KteAfcHI? (-) ©mJ3E U 

fc * o t € IC h 7 >X (2) ©Si!j#i»(2c) *•« S 

^ffiffl n >7*>-9- (20) Mr/fCiS»2Sil»±ffl 94 *— K (21) 

•y ^*JE©3i-6±^ D **m-r *«ffiif6±3^ d **m@ 
Eg (25) fc . Smif5±^(?^miHlK(25)*-'6©«iaj^ 

fc <fc 0 ffil&S ttflo&m<i^©£:8J©ir5T# 0 raw 
LTta*«^*asfe-r*SHfiiaiS(26)i:, ?gg[uss(26) 

©^->M^*ISKllHlK(28)^LTMO S-F E T(3)© 
•7"*- htti^fc^-r* ^/^-^ (24)©JtKHi 

77«#t iOUtf f£V>SJI ( L ) l^/l/© 

* 7«^%ffittlH8S (28) ^ L T M 0 S - F E T (3) <Of 
-FS^lctt-^-f ^y-te-y FS5feR S7'J v^yuy? 
(27)t^5#|j«Stirv , >* 0 WUEIISffl^aU— 
tffiWEff ±018(22) tt, M«I|§IB(12) ^r«^-T 

(l 2b) A73 S h 5 >X (2) ©M6b#^(2c) © 
SESitmE^BfitfitWTfcffiT b i: * t|gl6fflS73©« 

[0 0 0 4] mz 1 lC7jk-rx4y^>7W.WmS<DW}tt 

fiKfflg$i;(8)^LT|g»)S3>7 : >-9-(i 
8) *9Etsn« k#fc#J»lHlB (12) ©mi®A77ffi? (12 

b) tcmJBEtf EPiD^tls «jfp|HEg(i2) ^©StJffiKsl^ffl ^* 

^ U-*RtfffiW^it®tt(22)*WE*MJfc-rSo 
Kffl n (18) O^EfMBEj^m^fflfca LT$iJS91eI 

B(i2)rt©ft8»iiKfflU4 ? aU'-*&tfffi«EEflf±iga 
(22) t>mmmmt>t>wjj-gti2> t , fg^niK (26) 

ff*BW*U y-t-f M5feRS7.'J 7 7"7 0^^(27)© 
-tr-y F^(S)tcm73{f^AMt4-^nSc cmciOs 
y-fe-y HBfeRS7'J •y7'7a-y/(27)A^-b-y httJgk 



&t>> Kft@&(28)*^LTMOS-F ET(3)Oy—h 
4H?JcKfV^«ff (H) U^;W>flftf#4SnTM0 
S-FET(3)^y«t^ 0 COtt MOS-F 
E T (3)0 F Wy-V-X4S?BOlEVus #EI2 2 
(A) 5 £*0 VtftO, MO S-F E T(3)£8it 

n*«aEiD*H2 2 (BwcTF-r&sicm&mcmtinL 
{s^aji^y -r mss a i) ^ emwiBB 02) 

9A**F (1 2a) tt^^^l/-^ (24) O^SKA 

fcA**tl*«ffiVcp tfH2 2 (D)lc*Vr± 10 
3fc:iMR$»c±#U H 2 2 (C)fc^rJ:3K: h^^X 
(2)©*Ki#«(2c)K:ftattO«JEVFB #R£f*o 
[0 0 0 5] 02 2 (D)tC^*r^dtC. SJ»[Hgg(12)0 
Dfilfl^ A* (1 2a) 6 3 V < U- * (24) OIPEIE 

(23)OS*aJEVocp 3 

9 (24) 6 wv^we (H) \y^)\y<D\mmtimm^^ 

U y-fey HSR S7U v7?uy-fifflW)1zv h 
HB?(R)lc^nSo cntc^O. U-b7hfjtRS 

(28) ^/MTMO S-F ET(3)^y-h^tC{fiV^SJE 
( L ) 7 SntMOS-FET(3)tf 

t7Klt^:§o CCDt#. H2 2(B)tcSn5tM 
0 S-F E T(3)K:8lEn»*Sf[lDtfllOfc:a:*fc*fc: H 
W>-V— XEfflHOWEVre #0 V*^6A3ik:±# 
U h 9 >X (2) fc««nfcx*;l/*B« 2 3K#*(2b) 
^6Si«¥itliIBS(6)«r^LTftW(i3)lc:«*&Sn. h 

(2) (2c) tC^^-T * 7 5 -IV **EE Vra <D 
StttfH2 2 (C)*cS-rj:5K:ftfr6jEfc*t). 30 

/^^*«ffi*aifflatt(i9)Rtf75>r^^y*«EE«tBfli 

n yf>f (20) ifctf fcaSHftihfl! *V *- K (21) fcttb 
T*y»[s]B (12) <D»SMI * AftfiS? (1 2a) A^J S n 
So *JfflilHl^(12)CD!f»S{f^A^jffi^(12a)tcA^^n 

fcmjEVcp a, nm±L*>±tfK>&m®&(25)Rzfuy^ 
U-#(24)O^KIEArt#?(+)fcArt«*u 02 2 
(D)^^vr£5k: «JE3i^ ±# D (25) tcA* £ 

«ffifi%±#Dt*mntt(25)fr6ttffi« 

jftfttirtsn. »a@B(26)^e»«tiSo &*5. sff «> 

fi%±tft)*tHEIfS(25)O3t*±^0«m«ff Vw 

^;Wi**««(23)OS*1IKVocp D fc^ 

4&lS<RSSnTV^SCO"e. 3V^1/- *(24)<DJt*8iH 

^«#(±iafv^ff(H)u^;i/*«i^'rs 0 Lfc^oT, 

S7'J7^7P *y 7(27) O'J^Hf (R) L T 

x*«ny-feyn*«*«»*'*«>^ igKiHj£§(28)^ 

MTMOS-F E T(3)^y~hS : ?tC?|#MSffiV^ 
ffi(L)U^;l/0*7«*A^#Stl, MO S-F ET (3) 
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[0 0 0 6] h'5>'X(2)Oy-tr^ hS8H*17U h 
^VX(2)(0«8&#t9(2c)O7^>f^^^«EVFB 
tt3VH2 2(C)k:*"rJ:5tejEfr6ftfca*fc^ 

/^y^«ffi*mfflfist(i9)&tf79^^y*«ff*mffl 
a y7 f >-y-(20)3ferf jcae«EB6jtffl^*- k (2d*^l 
tsjssihiss (12) ommm^xti^ (12a) ic xti sns 

SJEVcp tfB2 2 (D) tc^-TJ: -5 fcS*«iR (23) OS* 
SJEVocp Olx^l/WTkftD. (24)^6 

«v^«E(L)i^<;i/ojt«a*«**»flfe"r*o L(ofc 

ft, U"fe^h^$feRSyU^7yn^7 D (27)OU^^h 
«?(R)fcaflfeAAShf, -fey HHKP(5)fcAaStt 
S»»lHlB(26)fl!)ffi*«-9Jc<toy-fey M5tRS7'J 

7^7n7y(27)^7h«ffii:^^o cntccfct). y 

-fey HEJ6RS7U y77ay7(27)fr6W»EB(28) 
4MTMO S-F E T (3)©^— h«?fciK^«E(H) 
U^O*>«*W#S*U h^>X(2)<D*ifffij#SS 

(2c)^^-r^^^^^^^miEVFB <z>:t5Ttf dich 

h 5 >X (2) CO 2 (2b) ®J \Z ^X^/^^ei^R 

t?n-r. Mos-FET(3)o*7saH*^fiat¥»iH!K 

(6)0¥?f n>"r>"9-(5) fc^«nfc*ffl#A«(i3)fc 
{**&2n£o «±Ocfc^tLT, MO S-F ET (3)^ 
>-^-7*Jffl^n, h^>X(2)02^#«(2b)^€>S 
«ET»0»(6)«^LTftW(13)te1t«[B*Wfltt&*n 

[0 0 0 7] m?^(13)OajEVoti:tB^«EE^ffilH]K(l 

6)^j:D^ffi^n, B*«ff«kaia«Ki6)fr6m*sti 

SMtifl»fcJSCT:7* (14)Q5Btt3B(14a)<0 
«3tt#*ffcU !Ete«^(14a)<Wtt3fc*fc:*i;T* 

^S5(i4b)^gitn§ssit*^fb*rso 7* h * 7^(14) 
o»t»(i4b)oa*»«ff»j»ffl#i: tr^K±ffl 

F(l5)*^LT»JWlH«S(l2)0»a(l*A**B 
^(i2a)lcA^2n££«&c. ffi«aaS7>r;i/*IslB 
(ll)On>-r>'9-(10)*3ttl-rSo -7?, MO S-F E 

t (3) fc9Kn*««t 1 d ti«aEttafflasi(7) tc^ o^m 

LT7t h^7^(l4) O^T^as (l 4b) 0«EBMIMl#fc: 

SM^n^o cne> ©ftifi^omjEte. m«iniB(i2) 
o a**? a 2a) *^ l t 3 >^ i/- ^ (24) 0 

^KIEArt^M A* «tu JSteA^ffi? (")tc^ 
«nfc»*«W(23)0»|i«EEVap ^itgs^n^o M 
O S-F ET(3)»caEtl*««£Wii4DU 3>/^b-^(2 
4) Q^K&A**^ (+) ^ A* * ti* Sff V cp (D 
tf»P««l(23)0»!p«BEVxp 4>WW/*iB*.*fc. 

*(24)}^61>EV^«EE(H)^;l/eOJt*S!ffl*« 
^«%*U U-fe^hft5feRSyU^7^n^7 c (27)cO 

y-fey h*F(R)fcf*^-*ti*o cntc^o, y-fevb 

I5tRS7V ^y^P^7 c (27)^U^^ bttffifcftD. 
|giJ!llH]^(28)^:^LTMO S-F ET(3)©y-HB?l: 
fg^SJE(L) L/^^t7f§m$ftTMO S - F 



(5) 
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& (l 2) 09 a Is— £ (24) (DitfcnXtitiaF? (+) A;b 
Sft51SVcptf»Wim ffl%»M*(23)<0»qi 
SJEVocp fclMFL<&5±3fc:M0 S-F ET(3)Ot 

>mm*&fe'?z>ctK&o, mos-f ET(3)tc«tn 

6«»jWMH«*U MO S - F E T (3)OjB«28«H#fI 
[0 0 0 8] ^(lS)^^^^— ^>X*^lS<ftSfc. 

ffi^aff^ffi0K(i6)co^mfi^mjE^±#-r^^ 
r«tt»(i4b)fcaEn*«»**io'rSo c<orctb. i& 

$gM$imy «< ;WBB (1 1) Orr >t^>-9- (10) 0?t^3J± 
±S L> 3 > / * * (24) cDlfSeA^ffl? (+) A 
* * tl * «ff 3^ =i V ( 1 0) 05t 6 Ptl 

(23)coS*mEEVocp oU^;Wc»-rsSTCD^H^S 
<&So Lfc^oT. U-feyb«ftRS7Uyy7ny 
7 (27) £>I8®J[h1S§ (28) *MTMOS-FET(3)©y 

ftD, M0S-FET(3)te»n*«»O«FB***<* 
So ffifc* m^f(i3)0>f >tf-^>x*M£<*Si:> tu 

-fyuyZf (27) & IKftls]l& (28) ^/TlTMOS-FE 
(27) 6 IgSjIelK (28) «rtt L T M O S - F E T (3) 

wsn, ftW(i3)»«:aMni«nsa[fli[«ffivotf— 

[0 0 0 9] Sfc* 12 4&, MOS-FET(3)Ot7 

3) HI Aa * n 5 ussmffi V o s u^/v *c f S X 
^y^y^mm&m^TT^o sp*u H2 4ic*t^7 

y^sfs^yt? «ffifctfJffl 3 v^iy -9- (20) Stf iB«iB5±ffl 
K (21) «r«P8-T S fc«£»JWIII&(i2) rt^DMjE 
£5±#9«ffiE*(25)**«U 58»HHB(26)Oft*> 
DfcU-fe* HflBfcR S7U ^y-7n^^(27)0{fiv^JE 
( L ) l/^;KDU*if V ff S tlTfr 6 Bf^OWKI 

s-r«*^via»(29)*»»fcjia^H 2 1 tcTjvrx-i' ^ 

[0010] 12 4te7tfTX'fv3 L >?nM£M'Vl±> 
125 (D)fcS**^V|s]B(29)OUia«#VTii lc£K> 
U-b^ hflfftR S7U y^7Dy^(27)WHtryhtt»i: 
fcD* 12 5 (E)^*T USSfcR S^U -y 
7 r 7n7^(27) fr6iev^«BE(H)U^;l/Oa*««VFF 
^4 LTMO S-F E T(3)^t>«li:^^c Sfc, 
12 5 ( C ) IC tjVT £ 9 ^^J^][E]S§ (1 2) O'jfiifg^ A^*ffi 
?(12a)*^63 (24) £D^S^A*ffi : F(+) A 



^^tlSSJEVcp OU^;l/*^Sfll«ilB(23)OS»«JEV 
ocp *(24)^&1SSV^« 
ffi(H)l^>bOH«ffl*«**W4bTU-fe^ h«$teR 
S7 , ^y7nyy(27)tf'J'fey 12 5 

(E)K:*rJ:5*cU-b 5 y hSSfcR S7'J y77uy?(2 
7)*^<av^«ff (L) L/^;l/^ffi^J<l^VFF tf^UTM 
0S-FET(3)tf*7«fifc&So MOS-FET(3)tf 
*7bT^6»f«0«FlHTo3yfiBa-r*fc, 12 5(D) 

tc^-r <t 5 k * -ythb (29) <p £ % v ™ ?b^^ b 

10 TU-by hffi5feRS7U^y7n^y(27)^Htf-b^ h 
«fg£&D> 12 5(E)^tJ;^cU-tr7hIftRS 
7 U ^y 7 P 7 D ^7 P (27)^&^^SJE(H) b^/l/CDd^fi 
^Vff tf^lTMO S-F E T (3) tfWtf* 
So IP-S. ^^V[Hl^(29)Om^{i^VTii ICcfcOMO S 
-F E T(3)0*7WIBtfHSSn*0"e, 125(A)S 
Zf(B)fc^£5\Cl&mffimcl3lf2>MO S-F E T (3) 
<D K W V - V - X*mHI«MtEE V ds R tf K W >«« 

i d©*^©bbhjwb2 i \c^cr^y^>ifmm& 

m<OM^ (12 3) tcit^LTi£<*So LfctfoT, 
20 gft^lC^TMOS-F ET(3)^7f>^M 

[0 0 11] 

[^mtc3:5i:t§ai] 12 l ic^tifc&ox 

12 3(A)-(D)tc^*r<k-5 
tCMO S-F E T(3)OKW>-V— XfiB?IHO*ffiV 
osRtf K W>»8SId, h^^X(2)^?fa3#^(2c)^ 
so MJ± v fb ifetfte ^ \s— 2 (24) Olf KCA*fiB? (+) 
OIEVcp OftiSgBOniB^H 2 2 (A)-(D)tC^S 
AW«r©»&fcJt«bT»E<a*fc*. MOS-FET 

^f(13)^6<%S^onTM0 S-F ET(3)^> • * 

[0 0 12] £fc. 12 4K:^t*«*^X-r^^>y« 

S-F ET(3)CD*7WMtfHffiSnT^Sfc«>. ^ft^ 
40 ^cfetJS7^7f>yi^0 2 i ^^*r«-&^i±« 

LT/h^V^iJ^JifeS^OcO. MO S-F ET(3)CD^7 
«HH*««iti:«<-rsi:aftmfe:i3V^TMO S-F E 
T (3)OX>f 7f >yiiSftffi8«tt±tfiTL, 

O S - F E T (3)0*7«BHJ±«*ftWWp«c*&«ax>r ^ 

h^VX(2)T^0ffi^nSx^;l/^/jN$v^ca6, ck 
D f£l - X-Y 'y ^ > ^HiSRT fe +»T * S tc *^t> 6 

so ^SnSS^*7ffiKT*MOS-F ET(3)tft> • *7 



(6) 



2002-199715 



iConTlSV^T.'l'-y^^^jffiaTMOS-F E T(3)tf 
i24 tc^vr x^ fyifti8lft,«fti^f 
[0 0 13] ^Cf, *^(igtm<DXf'y^>^ 

[0 0 14] 

[liS^(S?*-rSfci60#IS] ^ffltiSX^ffV 10 
y«R*»±. «8K«*(l)fc»LTIfl?iJlcSa!l*tifc 
h^>X(2)£0 1 ^«»(2a)&^X'f y^-^yjR? (3) 

*(Vo)*»^-r*Si« J P»@aS(6)l:, SE*¥»@B(6) 

otfj*«Ecvo)**ta-r*a*«ffi*ffl#S(i6)i:, tu 

? (3)**> • *7*J»-i-*W»lHlBKi2)i:*«*TV'» 
So MtRBR(i2)ti:, »8K¥?tlHia(6)Offi*«E(Vo) 
# S 8MI t * £ <fc 3 tc ±7. «y > ^Jg? (3) O* >58 
IB#i*5£U ±X^y^?lg?(3)tf;*XLTfr?>H)T 20 
jeOBSIHjWKB L fc&lc^X'f <y ^ > (3) > 
t^ffilc-T « C h tc £ t» S?5ft¥^[eliES (6) ©jttStm^J (Vo) 
CDt^/l/^Bg— ^tSWf-TSo h7^(2)©l 
*tt*(2a) fcWKWK8teT*M«l**(2c)*«tt, M 
flPI§IES(12)(i. 3£X^^>^f^(3)tf;*XL/cf3^c 

ffi&]&& (2c> tc^-r 5 mm (vfb ) & e> rnmcons.' w 
xo*^h^>x(2)cDU-fe-y bmmtvrmtnir^v 

5i£ L 7c f£&C3EX^ y > ^JR? (3) Xttlifr 6 * 
[0 0 15] >^-^^Xi!)<Sv^m(Cfe^ 

#Hi *J SrfgSi L fc^lc^X -f >y > (3) 7 « 

(3)0*7ffiWSS?n> ±X^-y^>?"iR?(3)CDX 

^^JI6 : f(3)©*>'*7l3»* , »^r*<01?, gAffi 

Xf y * V^«*»«©Sa*«»**ftl±-r* C fc **RT*6 
JMW(l3)jWI*MH*«©i:*H:, £x-f 
•y > ^Sg? (3) *^ 7«S6 i: * o fctt tc h- 7 > X (2) CD 
*«x*7V WJt«W)BffilBO 5 % fc 2 (2b) 6 
SE«f 3 F?tlHlB(6)%^LT^??(13)Kfl»&*nSfcft, 
h5>X(2)tQU-b>y h»KS5. cnfc*^> 
h 7 >X (2) coM (2c) ic £ & «id#*£ir3MI© 
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7>X(2)coU-b-y WU'J'b7 MBNttftlH^a 

(5i)ic«fcf3^m$nso u-fe-y HHiiBttm#©(5i)<otft 
sa*i«iui±ofeS<a*i:» h7>x(2)©u-tr^ h 

tJ&fcSnSfcft. *^^a(52)cDfcH;*j»lliSi:. 
ic iot^^nsiX^ <y ^>^^F(3) O^JBIBI 
*'Il?n« 3EX-T-y^>'^*?(3)cOX'f'-y^>^ 
»»3WET-r*<, Efcft«f(l3)**«<a:Si:, 'J-feyh 

nt^^ vfg (52) <«Hv-»HfcG»-c»fif**»m#« < 
&%rc*b, ^-rv^g(52)<Dffi^ra«Mts<*5o 

CCOS^m, AM(13)#e<£3fcOftT£X-i'>y?->2 r 
iH ; ?(3)0*7«8l«l*«^l'^'#a(52)*<fiV^«H©BtO* 

; F(3)*^7«IBi:«:ofc»K:h5>X(2)0*«x*;i/ 
J±«W«»IIHfcH 0 2 &«|ft(2b) fr6HITiBB 
(6)^/rLTft#(13)lC#t^$tlSfci6s h^>X(2)CD 
U-b-y r-MStfg<&So CtUc<fc»K h^>X(2)£D 
«tb#^(2c)(C)£«comJI^^X^^L. CCOJ^iUco 
ftffi^ ^;PX^r h 5 ^X (2) co U -tr -y h fflH i: L T U -fe -y 

(5i)©^mwra*^^v#a(52)coffl^wra«fc o ts< 

45o COf&li, ±Xi'-y^->'^^(3)^XLT 
*^m^coKfP^eJlLfcmfC±X-f'-y^>^ : ?(3) 

[0 0 16] *aHBO— *«W)»«Ttt, ^Xi'-y^^ 

it> »j«igies(i2)». «»«ia*a(7)o«m«^iffi 

t)±X^ ■y^>'^ ; ?(3)^^->' • t7WL, fifid 
^(Vcpi )©aEEU^;b^S*tBE(Vocp )CDb^;l/«rSx 
7wi:#, ±Xf y^>^* : ?(3)**7«»tc-r*cfc 

-^ic^^-r s t mc ±x -y y ^"m? (3) icsins 
[0017] *sswoaaeiififio»j!8Tf«, u-t-y 

ocp )CDl/^J; *j feigvMSlCfS^U U-fe-y hffiP^tB 
#a(5i){±» «M^tB#a(7)co^iii(i^i:tB7iS£E^ 
m¥S(16)Ottafl#k h7>X(2)c0ffii!]#^(2c)c0 
^EE (Vfb ) CO^ttSfi^ t cDSa{f^ (Vcp ) COSJE U^ltf 
«t±5SJE^;l/(VKr ) .fcfJ^VfllSJcOWH* h^X 
(2)coU-tr-y HBMi:LT«m-r*OT?, #J»@B(12) 



(7) 
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^acD©«m«^fcafc*EE*a^«(i6)©*m«* 

t (2c) COHEE (Vra ) O&tfcHI^ £ (V 

cp ) comffi l^;l/#g*PSE (Vocp ) co lx-^;l/^r® X.tch 

tt^c-r5jsm^m#S(23.24)t, u-t^ MBRags 

(52) OHJ*OT E «fc 0 £X-r >y y fW? (3) * >tt 

n t * -3 fe i: * c aw tt»*»Hsrr s * ? jbibb js^s 

)b^7^T'lO h7>X(2)<7)')-fe7h JEW* T * 
-Yv#©(52)<DtH±l«#fc «t 9£X^ v ?->^tF(3) 
tf*>«ii:450T\ ^X^y^^s^p)©*? 
«BM^H!£T-#S 0 Lfe#-pT\ gtMTHi±X-l , 7 
^ > yjR? (3) CO * * tit X 4 -y > ?"J§ 

o) cox-y * f- > yja*»*de«a±fcffiT-&f , * 7 
[ooi8] *f£w<om<omi.nti&<Di&mici3i,fzmffl 

¥S(52)<DtB77tCH^ 6f h- 5 >X (2)<0 U -fe y M8P^ 
*^T-r5ST*±X'l'-y9 L >^^(3)C0*7mi^« 

X, *-Cv^g(52)0)SV^^S»TOtB*«8IIB«fe 0 fe h 
7 >X (2) O'J-ty UHMjWfif fc U -fe -y h WW© 

^C0^-Y-?#l5(52)A^ffi7 t ]*^-rsST-^X'i'-y^>' so 

« * ■< (52) o^s ^ nfe mfemc & % 78 

*7»jflF-rS*% h7>7,(Z)(OV 
•fey h«7^fC±X-i'7fyy'if(3)^yti 
tt5MO')^>y'f3-i'3^W (RCC) 

[0 0 19] £fe. U-fe^HHIH«m^a(51)rtK:h5 
>X (2) ©1ii!l#t9 (2c) IC^-T 5 «ff(Vra )<0Se£«®J 40 

(74) tc <fc t) h 7 > X (2) cO*fS*#*§l (2c) comEE (Vfb ) ic 

h^>X(2)Oyfey h^fcLT^ffi-f 3<DT\ 
%@SMT-MoiSv^ST- h 7 VX (2) co U -fe -y h W 

[0 0 2 0] gfc. h7^X(2)C0«S)#^(2c)tC^ 
■T*«ECVfb )©KM#y -tr-y hJWMtttiJ#fi(5i)© 
«|ffl«EU^;l'(Viisr )<tDfeiS^S^mjE(VsEi )CDL-^ 
)V*m7Ltzt*. ^l"T#g(52)Om*i&»*JWt-tey so 
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r- ttffilcf **j£fc£±ff &£ii¥8(25) £ r- 5 >X 

(2) coffli>j#s (2c) t * -r v#s(52) t omcmm, l fe 
m&it. hv^x(2)coffltt#^(2c)coiiff(v re )coiz:^ 
TtfO tc I^W U td$m<D U ^ 3 - * a * 
(RCC) ftmc«9&*..5Ci:#T-#S<DT*, ftffif(l 
3)c0^ftiEB*VjN^v^^T-^a^cORC CIWM&S 

[0 0 2 1] #fgnmc.fcSfe5 — QCOX'T'y^V^jg 

•y9 L >^ : ?(3)RO : 'J7'^ h;l/(30)i:, ±X^-y^> 
(3) tf*yLtztZlcVT?h>l (30) i; P^lelgS^r 

7 =f >-9-(32)i:, J F?#3>'x>'-9-(32)C9ajE(Vo)^aiT 
3ffiy7SJE8etB^S(16)£. tti73affi^ai#@(16) C01^ 
HlfftJ;i3i7'i'-yf>^ ; f(3)**> • *7®\W 

»3> 7 *>'9-(32)CD«BE(Vo)^gSffifc*Si-9lC±X 
•^•y9 : ->^?(3)C0^>^^^L, ^X-T-y^^ 

o) tf*7LT*6 mi&vm&imm l fc^tc^ 

X -y ^ > (3) ^ViMlc ?%C£lc&Q ^Frt 
3 >V (32) CDMSK:SI^-r« iSSSttSTj (Vo) CO 

^u:«jfrso sft, sw«niK(i2)t±. 

8g^^(3i)A^jitt«i:^f) 'J7f h;K30)O±X-r*y 
7 1 > i'"*? 1 (3) fljoi*?«E (Vi ) *<S««0«H?«flE 
(V2 ) * 0 <B < % t> fe t * K * (VL S U 7 

1) commit # (vo ^ e.««jco/^i/x«^co^^ y t * h 

;P (30) CO U -fe -y h ffilH t L T^Uit 5 'J -fe -y h ^P H 1^tB 
#S(5i)fc» y-b-y HHIB*ttl^a(Si)©*li«BIB1'fi 

(52)fc^(ix., *-*V#&(52)tftH?3i&R£Lfe«fc£ 

x - y -y ^ > ym? o) <b * i/$m\c « •? & 

[0022] ftw-f ^e-^v^^wveftWBSfcfe^ 
t, y r * h ;i/ (30) <o y -t -y h ^raco^T^tc ^ 
S(52)o^3£»*ai*u» ^j6aaE«sw)#>r^#a(5 

2) Lfe^lciXl' >y ^ > ^JS^ (3) S * 7 

T (3) CO* 7 JHHtfSES sn, yjR? (3) <0 

Xi'yT^yjS&aaMST-rSo Ctit.1:!), ±X^-y 
^>^?(3)<0*> • *7®$I13WP-?2><D-V. Sft 
WWX^ 7f >^^SST-f , JAV>ft^co^H 
a -y ^cox-f -y ^>^*jmBt«OffiftJft**lRl 

±-r*cfc*«Riiiifc«:*. ^fe> yr*h;K30)*/j^! 

{ fT § fe * ^ ±X -Y -y 9 1 > (3) CO X -Y -y ^ > ^"S 



(8) 
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£x-r y y o) ©# 7 mm** g mmz&&z n 

gft^T-©£X^>y7^:v^#S?(3)©*>l8 
HjtfSiBteS < ft eftW^rTfeSjefclM^*** 

[0 0 2 3] ±fSOX't''V^->^tl51SB©U7 

* h;i/«ffi«m¥a(8i)tt, -^cD/wrxmffi(VBs) 

£fl£-f 5;W7 XII (82) t s ;U7 X«iSi (82) ©; S 
-Y7XSJI(Vbs )fc'J7» h;l/(30)CD^7.-f'-y5 L >'^ 
? (3) mn^mS. (Vi ) i: ©M*E*#EE-f Sa-BEfifix 
(83.84) fc, «i«fflSE»E«?(3i)*CWS«J8i:«:0»ff 
&0t (83 . 84) ©^EESE (Vdiv ) # >J 7 * (30) ©£X 
-y V (3) t B&tUom? SEE (V 2 ) «fe 9 ffi < ft 
■3fctt KttttHBJf (Vi ) * Jttt^g (85) i: KM 

mS. (Vbs ) t; U 7 * b ;l/ (30) ©±X -Y >y f- > (3) {PJJ 
(Dffi? mS. (Vi ) ©S«E©#ff *E (Vdiv ) U 7 ^ b 
;l/(30)©^X-i- v^-^JlS^O) fcKttffi* W5tH*J« 
<Di« : ?mEc(V2)£»3 i 6>i«<ftS<D-£\ U7^b;l/*EE«I 
ffl^a (81 ) tt U 7 * b /MfcE ©fcffiB^ (Vl ) L ft 

t?, ««BK«JlW"Wfc±X-f -y^?*? (3)£fr 
[0 0 2 4] 

©x-y -y f->y«aRK«taffl Ltt-mvmwtea 1 

2 1-025 fcHRWKH— OfflBfttira— ©w^*f* 

*agsB«x la 1 ic^-r* *> ftmtsi&muzz. u— 

*Rlfffi«JEEff±ls!gg(22)i:, **B»(23)i:, 3^ 
U—Z(.24)t.. 'J-b-y b&ftR S7'J y7°7ay 7(27) 
SgftleI8S(28)i:. y-fcy bHMttm^SfcLTO'J 
-b<y UHKM*tHia»(5i)i:, ^-Y^gi: LTO^-Y "7 

EiiS(52)i:*fliAfcS!i»iiias(i2)i&*-r*o u-fe-y b^ 

H^ttJislK(5l)li. avMU— ^^©^K&ATjiffr? 
( + )»C^*n. MOS-F ET(3)^7LfttlCh7 

>x(2)©«s!j#^(2c)ic%±-rsBjEVFB frzawo 

«E^;l/X©*% b 7 >X (2)©'J -b«y b WHt UT^ 

m-r*„ *-rv@B(52)«. u-bv bWB!«aiaB(5i) 

©^ttHt^Virr 2M£VMSEE(L) U^;l/©ffi|yj*tt^V^ 
^T-Kjf^LTy-tr-y HftRS7'J V77uy7(27) 

©•fey h*?®tw#-r*a*fli^*»4u» fclHB 
#Vfb *ffiSv>«ff(H) U^;l/©fc*«:*/''B#SS"t?lM¥ 
try-fey bS?ER S7V y 7:7 ay 7(27) ©fey big 

[0 0 2 5] y-tr-y HBH*(±1E1B8(51)«. 'Jfey b#i 
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Sif (53) #E<EA2i«*?Mte:A?j2n*mfftf5 

tex^iffi? (-) ic $ £4wk(53) commnK v 

,sr oi^>I/*iH*.fci:#K*V"»«BE(H)K>b©HSK 

4)t, y-b-y bS5feR S7'J •y7°7a-y7 B (27)c7)(±i7^<l 
^©EC«^«m*f *R««(55)i:, ^y-b-ybX^ 
«?(PR)»!:A*Sn*S«»(55)©ai*«^T-fey b£ 

n^^ffi)E(H) b^<;v©ui7^«#VDF s tmc 

10 ^ D -y ^ A^l«?(CLK) (C ATI U * ^ bSHRSEItiJ 

m 3 ^ < * (54) © &mmtim j ^<Dmm<DiL% Ttf k> 
T*ffiv^E(L ) i^/i/©ai*iffi# vdf *^-r § y y -b 

•y bATJ^D^y 7 7°7n > )'7(56)i:, 'J-b-y b^K^ 
mffl3>/^l/— ^(54)©it^tli*(i^i: - 7°y-b-y bA7] 
f^D^y •y7°7'a-y7 B (56)©ai73<i^VDF tCD^ia© 
5gf^'Jt7 bffilHHftWB^Vn fcLTffi^-TSN 
A N DY- b (57) fc^I^TV^. 
[0 0 2 6] ^^T|sI8S(52){i. ^S«J«IIhIK(58) 
i:, ^Sc«^lHl8S(58)©tfJ*«?i:S*«S?i:©Hlc 
20 S^nfc ^•Y-7ffl=i>7 ? >'-9- (59) fcx ^'CTffln^x 

>-9-(59) fcsfewtssatstvao^— x«H?»»:f«r^sn« 

'J-b-y M5tRS7'J -y^a-y :/(27)©ffi7Jll*f 
v>SE(H)Wi:ft-3r;fctK:*v«ii:S5a«I 
b^>i^X^(60)i:, a^PBffiVn *a±-r*»PB* 
(61) t, ^SgATj«?WKATj?n5^Yvffl3y 
T f >'-9-(59)©mBEVcr * s SteA^«?(-) ^A73$nS 
a*PBj®(6i)©SS?BffVTB ©^;l/*S^.fct#tlffi 
v^lE(H) l/^;WltSliltji§^tt*3y^v- 

*(62)fc*«AT^S 0 ^iS«JgSHlSS(58){i, «H*D 
so iSffl^a U-*Stfffi«£E#±lHltt(22)fcSBa!*tll. 

o— ^ffl 1 1 , 1 2 ait 1 1 < 1 2 ) ©^msstts**^ 

•TSmiRt>'m2©^m^t2l(63.64)i:, 3l/y«f 

stfx ~ <y 2 ©^«ss«(64)©ffi^ 

(51)P 1 9©N AND b (57)* 1 >e.^-X4g ; f tC##^n 
S y -b -y b MHIOftttflre V rt «MDcV»«E ( L ) U^l/O i: 
trtc*7*f^i:ftt)iSv>aBE(H)U'^;i'©i: 

8i[»(64)©m*« : f-aif«Ht»«l«ffl b 5 y^'X^ (65) 
40 OaU^^HB^OtttJtjSfcS 1 ©5£B«EW(63)©a** 

?t<D?$K& 2 ©^m^(64)©^m^ai7j ; &f ! F§-r«> 
«tt-e»tt«nftjsasiti»±ffl^*- b*(66) 

SiJffli|HlgSffll'4 ir iU'-^S.l>*(gSJEff±lH]K(2 
2), SJPB?®(23), ziz/;\\s— ^(24), y-b<yb«ycR 
S7V •y7'7a-y7 B (27)StJ : |gilj[5]iS(28)(S;, 0 2 4 tc 
^•TSiJ®I|HlES(12)tBS[W)«-e£.^/ci6IftB^ii:*B&-rSo 
ftfe, 121 ncj*1-SiJfflJ|e]!§&(l2)te, y-fey bJWIHttttlll 
SS(5l)©A±l4S?t^^nfcy-b-y b^BBttmiB^d 
2c)^:*L, MO S-F E T(3)©^-7B#(C b^>X(2)© 
so M»#»(2c)£R£-rs:7^-l'>W *«EVfb tf77^ 



(9) 
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TU-fe* h»ill«B«ff(12c)teX*«tl*jSl3WBB2 4 
tC^-TSJfflJ[5]SS(12)i:S^^o *0fft<Z>««tt, 02 4 

[0 0 2 7] iUCSt»^^ H2£*Vmg»J 

fc, fift«ffiSi(8)*^UT«ftffl3>7 s >-9-(18)*«3« 
«Sn4fcKfc#J»IslB(l2)0«jBA*« : F(i2b)fc:« 
E^Biin^n, »JWliia(i2)rtoM»HBSfflU4 ? a.u- 10 

#arftt«EEff±HB(22)OT^*iB^*a mmm^ 

(i8) 09M«EAWfC«ncS LTMWSK (12) 
rtO«HPHBS»U*a. l^-*atffflWEff±HB(22)*p 

MttU U^^h^RS7U^7 P ^u^7 P (27)co-tr^ 

*y hg*RS7U y^oy^ffty httHi:* 

B»IslK(28)*^LTMOS-FET(3)Oy— hi* 
^cSfl,>«£E(H)U^;l/0*><i^3bM^*nTMO S 
-FET(3)tf*y««i:«o CC0^#. I22(A)&C^; 20 
f £-3&CMO S-F E T(3)<OKW>-V— XiSS^FH^ 
WEVEsAWOVfcftQ. H2 (B)tc^-T J:-5tcM0 S 
-FET(3)OKW >«85 I d ^±iin lth7>7(2)J: 
x^;^iS^n§c Ctxtmc^ 0 2(D)tc*Vf £ 

o ncisimmmy << me a n a* 6 a 2) <d» 

3M JfAfti*? (12a) *^ L T 3 > / < # (24) £)3EJg 
(+)fcA**ti*«EEV»i ^a»«t±» 
U H 2 ( C ) iCTfk*? <fc "5 &c h ^ >X (2) <0*iKi#a (2c) 

fcft«tto«EVFBtfasfe-r*o b^>x(2)£DMS!j# 

*(2c)fc«*LftftSttO«ffiVPB». 77^7^1 30 

^(20)Mlffc»WI»±ffl^*— F(21)*/hLTM»EI 
B(i2)OU-bv hJHIH«ffl«RF(i2c)lcX**ti*o £ 
<D£Z, U-tr^hJBIB«taiilB(5i)rt<oy-fey hWffl* 
ttSfflny;^-^ (54) <D#E<E A^jffi 1 ? (+) tc * ti 
3SJEVcp 2 &I22 (E)tc^-£?lclB&0 VT££fr 

(L)l^l/OUJ*«««4tSo 'Jtyhlft 
R S 7 U >y y 7 n y 7 (27) <Dfa\, ^JE (H ) ffi* 
fl»tt. U-fey h«HM*ttJia»(51)rt<OS<E»(55)*^ 40 
LT^U-fey hXt)ttD7V yzfyuy 7 (56) <D 7 U -fe 
^y hA^FffWfcArtStt* mz {¥)\c^-$£o\^Zf 
y-fey FAftttD^y y^a»y^(56)Oa*«#Vw 
(DMI£ l"OVm& ( L ) U^/l/fr 6 IB? ( H ) 1 ft S 0 
LfctfoT, NAND^-h (57)OA^J«8 : ?^(i y -fe >y 
h JBflflfctfi JH ^yAl/-^ (54) <D{&^mf£ ( L ) U^V<D 
mi3m*t7V -fe >y fAMD7 U *y 7:7 o *y 7(56) O 

0 2 (G)tC^*r J:«5tCN ANDy— K57)^6ttS*J^tl 
S 'J -fey h^P^mfl^VRT tti(&MIEE(H) so 
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^-T£o £fc, y-b^hft5tRS7U^^nyy(27) 

>^(59)omjEVcr «o v««*rr* 0 

tO 0 2 8] B2 (D)JC^-TJ:5JC. B?5ytilCTSU» 

ma (12) A±fS^ (i 2a) <p e ^ >/ * * (2 
4) mt&mxtiffi^ (+) k: a*i ^ n^miE vcpi *mmmi 

jR(23)OS»«EEVocp ©l^;WCl«i:, 3>v^ 
-*(24)fr6«v^*ffi(H)U^;l/<Oifc«!ai*«^«^ 
U U-fey b^?cR S^U^y^n^y7 P (27)OU-tr^y h 

7Uy^7ny7 p (27)^U-feyh«|Ri:a:0. WU®» 
(28)^frLTMO S-FET(3)^y- hfiS^teffit^WE 
( L ) U-^;l/£>* 7{|§*m$ntM OS-FET(3)tf 
t7«li:^So c<&fc#. =i>v<l^-*(24)<D#EIE 
A^ffi? (+)OA*«EVch tfH2(D) tc^f cfc *5 icjBl 
jitCl^TU. MO S - F E T (3)0 F WVta I DtfB 
2 (B)IC;^£ 5 fclfcO KW>-V-X 

«mHo«EVK 2 (A)^-r £ 9^0 v^6aa 

tc±#L, h 5 >X (2) fcWIStlfcx*;!/^ 2 
«(2b)^6»i«¥»IiIK(6)*^LTftW(13)fc«ae« 

2 (O^-Tcfc-MC h^>X(2) <D« gjj#l§ (2c) »^ 

^ (20) &mcmffi.ffi±m ^ *- k (21) ^ 
^Lr«iwiaHKi2)oy-fcv HHiw*aii?(i2c)icA 

c)^^-r^"7^-r^^^iijEVFB tfffiv^» % ^2 
( e ) tc^-r j: a was 0 2) o u -t y HHnittiWB? 

(12c)^Si±VcP2 teU-fey hfflF^«lffllHlK(51)rtCDS2p 
m?g(53)OSqs«flEVRST OU^;l/J:0fi<36:So CO 
^cA6. U-fe^y MHB*fflffl3>/<U-#(54)Oitttffl* 
f§OiE U^;b«fiv^ ( L ) L > -fe >y 

h A*(* D7Uyy7n ^y 7^(56) O * a y 5 Xil^ (C 
LK) tcA^J^tl^ ilfttCN AND h (57) (O-^COX 
limttXjl^n&o 7 P y-tr^y hAMD7U7 

^7ayy(56)(D^yt7 hA*«?(PR)fctt'Jiry h 
^y7 p ^a^y7 p (27)0{gV^JE(L)^;l/0 
ffi*«*WElEa(55)*^bTX**n*0-e, NAN 
Dy-h(57)0{ti2^0A^ffi^cA^^n^7 p U-tr^y h 
AMD7U yfyuyf^o^mtim^vvv cowfris 
^;WiH 2(F) tc^rr £ «5 ^ffiv^ (H) U^;b*««-r 

(57)*»6tHasn*y-fe* h«B«i*m«^VKr 

JE(H)lx-<;l/^ffi^-r^c 
[0 0 2 9] NANDy— K57)^6B**n**V^« 

B (52) ^«jg-T ^> Bf^^^lHlSS (58) ft 0«fS»««MB 
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^?cR S7D yy7n-y^(27)OffiV>«EE(L)U-^;bO 

8§ (58) F*3 OS 1 <D5£*»E« (63) 5 * >l"^ffl 3 >x >1f 
(59)lc-^{g I i<D«^*Wt3<9T\ ^-fvfflrn:/^ 
>*(59)*«V^WBER"e*«StU H2 (Wtc^-r J:5 

So 

[0 0 3 0] «F»Jt 2i:th7>X(2)oy-t7 hJHIBtf 
^7U ^-Y*Tffln>'T ? >'9-(59)^ajEVcT^^2(H) 

fciS-rj:ate»P««(6i)owp«EVTB oi^/wcia 

"T S t , *>*\s—* (62) 6 fl* ^HJE ( H ) U^V(Dit 

^(27)0-fey h«KP(S)fcf*#«tlSo cniCcfcDs U 
■fe7 MjfeRS7U y^7D7^(27)^y h 
0, jK»HB(28)*^LTMOS-FET(3)Oy— hilB 
^CiffiVvffiffi(H) U^l/O*>«*W4«hTM0 S 
-FET(3)^yftli:^§o CtlfcHPSfc:, h^VX 

(2) 0««I«i(2c)K«* , «-*75-r^^y *«EVpb © 
ffi14#0 2 (C)tC^-T £ -5 iClEfr 6ft fcftSO^ »J» 
H»(12)OU-fcy hfflmfcffi*?(12c)fr&U-fey hffl 
m*fflElB(51)k:A*Sn*«ffVcP2 «*H2 (E)lc^ 
-r<t5fc:ieo V^T^Ttl»tW:, S0»[5iB(i2)to» 
Sffi^A^iS? (12a) frSa^l/-* (24) Ol^filEA 

fcX*Stl*«EEVcpi WH2 (D)fcgVf ±3 

tcifaLts-rso ^-r^[°i^(52)costafflb^>' 
>x>-9-(59)^m^n^©T\ *-r*7ffl3v«r>i?-(5 

9)©miEVa #132 (H)fc3Vr«fc3£W0 VSt'KTt 
So h^>X(2)CD2^#^(2b){|iJ^^ai^ 
;l/^OeB^Tt>n-f. MOS-FET (3)0*7WW* 

tcsst¥?siHi^ (6) (DW-m^ (5) tc^ra^nfcs 
«#fiffi(i3)£«*&*ti*o 

[0 0 3 1] ftW(13)0>f ^XflHSV^Affitt 
!B©*'&«> H 3 (D) tc^T£ -5 fcB#*J 1 1 tcTSUSSH] 
B(12)0»a«*A*«B : J t (12a)0«EVcPi tf»PMR 
(23)<£>»*®JEVocp Ol/^;W:ILTMOS-F E T 

(3) «<*7ttllU:a*fc, h^>X(2)©ffiKj#^(2c)tC 

2c)cO«ffVcp 2 tfB3(E)lcfNtJ:7lc±#U B$giJ t 

ia icxu-b^ h^ra«iajiHiES(5i)rtos*«w(53)©s 

ip«JEVRsr OU^;l/<feO fcx U-feyhSBM 

^tBffl 3 > A U— * (54) <DJ±8U*«*aMttVMttE ( L ) 
U^;l/^6*v^«E(H)U^;l/i:a*o U-fe^ HWIBItt 
^(54)0*v^«flE(H)^;VOJtKai*i 
fl»tt. 7 p U-tr^hA±l^D7U^y7n^7 P (56)©^ 
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n^^A^^(CLK)tcA^J^n^^^C, NANDV 

7 hA^^D^U^^n>y7 p (56)C07 P U-fe^ HA*«8 
? (PR) 'J-feyMftRS7U «y /7P7/ (27) © 
{gl^mff (L) U^/l/©ffi*«*FEK«(55)*^LTA 
*j2n££>T% NANDy-h(57)Offi77^A^ : ?^ 
A*«ti*yU-fey hA^#D^U^7 P ^a^7 p (56)© 
m^ff^VDF ttB3 (F)t^-r<k«5 fciS^«E(H)l^ 
;l/*««rf£o Lfc^T, i3(G)^t^5lcNA 
10 ND^-h (57) h fgV ^SEE ( L ) U -fe 'V h IBM 

ftttHWVntfffirtStU *>r^HB(52)rtOWBBB«I 
»HB(58)OWfflWMftffl h9>^X#(65)0^— ^* 

^y«^^^^>o Sfc. '^yh«JfeRS7y^7n 
yy(27)OffiV^ffi(L)U^;l/Offi*«#«, f'f'vm 
g§ (52) A oaWffl h 9 >^X£ (60) 0"*-X*H?te w# 

^n, asffl h^>^x^(60)^>«ffi^e>^-7«ffi 
£&S 0 c<0£#. «p^»«»iHlB(58)rt<DiS8i«l»±ffl 

^>r*-H(66)tfsiffl««i:ao, »iatffB2o«« 

20 SKiR (63 . 64) & £ Vffl n > -r >"9" (59) ( I i 

si^tat^s^n, 03(H)^-r«fc«5tc^^"Tffl 

a yfvD" (59) £>«JE Vct ^fift^PcJ: 0 £S&£lIBTiE 

[0 0 3 2] 03 (H)lC*Vf <£«5&C. ^-T vfflrJ 
-9-(59)OmffVa ^*Jt2fcT«ip*«(61)0«*« 

«ff(H)i^7i^oJt*ffi*fliw«*u y^njfe 

RS7U y?7uv7(?n<D*y b^FOfctt^Stt 
30 So — *tJffll[iI^(l2)0!lS3lfl-^A^S^(12a)7b>6 
3 * (24) OlfSK A^S^ (+) IC Xti IE n§ « 

JEVocp J^TTfeS^e>, ^y^b- *(24)fr£> ffiv^m 
ff(L)U^;l/OJt«ffl*«*!«eftU UtyHJtR 
S7'Jy^7a v 7(27)<DV -fe y hffi?(R) tc^#*n 
So cntCJ:^ U*y h«5feR 57^7^707^(2 
7)^7h^t4D, K»EI8S(28)*^LTMOS- 
F E T(3)Oy-hfiffi ; f fcffit^«EE(H)U^;l/0^->« 
ftfM^ntMO S-F E T(3)tf*>«It4So C 
40 MO S-F ET(3)©KW>*9IElDtfB3 

(B)^C^-r^-9^ ±WT S O T% SiJPlHl^ ( 1 2) © ©jiff 
# A^fffl^ (1 2a) ^ 6 n ^ U— ^ (24) (Ot^KUXti^ 

?(+) tcA^^nsffiBEVcpi fe^ 3 (D) tc^-r ± -5 IC± 
s^^-f/^y ^«EVFBO«tt««ia3 (C)tc^-r 
iiB*ai«i?(i2c)fr6u-fey hWp H mm[B]K(5i)rt© 1 ; 

■tr^ h^P B ^ffifflny/^-^(54)©l^feA^ : ? 
(+)KiA*Sn*ttEVcP2 ft^H3 (E)tc^-TJ;-5^** 
so «fll(53)OSV«EEVBr OU^iDfefi<4D, U 
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-fey Ym$tk\&m^>>^—Z (54)<DifcKffl?J«^tfSS 
t^fE (H) 6ffil^«EE ( L ) C O 

u v ^ (56) CD ttS jjm 3 ^ V df B ig^MEE ( L ) 
;l/ST?P»Tbfc«. BWfcWirMIff (H) W/We:tS<frf 
£ D cntC^O. NANDy-h(57)^6^^n^U 
•fey hWIB«ia«*Vn »H3 {G)Ktt,~? 

0#fc:. y-fey h^SfcR S7U 7^70^/(27)^5)^ 
Sn^*S(H)U^;V^«E«#^cfcD. £^v[§]S§(52) 10 
rt ©fi&Sffi h 5 > v^X * (60) * 7tt«fr 6 * >#J6 £ 
* Yffl 3 y f ^ (59) fit* tl5 ©1?, 03 
(H ) iz TTsf &5\c$^^rRia (59) (OMR Vct 

BSO VST'BTt^o h7VX(2)0 2M 

t8(2b)«tcttx*;i/4 r <oea^fTt>n-r. mos-fe 

t (3) o^^WH^fciSEatTWiaB (6) ©¥ri 3 v-r >V 

(5) t*«*tift«Bf* , ftn!f(i3)k:«ie^n*o 
[0 0 3 3] £7c. Md3)^^>e-^>xw^ 

ft*5#!B<D*&l±* 14 (D)tC^"T^-9^^J t ilCT 
*J®IlHlg§(12)05§Sll-^A^«^ : (12a)CDSJEVcpi tfg 20 
^mili(23)OS*mJEVocp COU^/MC^LTMO S-F 
ET(3)*^7W&St, F9>X(2)<DfiI«J#»(2 
c)tC0 4 (C)tC^-Tcfc^^:7^-l'/^7^«jEVFB 

(l2c)<DttjEVcP 2 tfB4 (E)£5Vr<J;5k:±SU B#grj 
t ia KTU-by hWIHWkaiBtt(51)rt©»P«ail(53)0 

(L)U^;l/fr6»^*ffi(H)U^;l/fc;6:&o U-fev MW 
HttdifiJ (54) cO«v>®JE (H) l^/l/©Ifc« 30 

mtimm*. y u -t 7 b a^wd 7 »; 7 ^7 a 7 y (56) 

O*ny*A*«?(CU0fcA*Stt*fcttfc. NAN 
Dy-K57)0-7JOA*«B : Fk:A**n«o 7° 
y-fey h AMD 7 U 7 / 7 a 7 7 P (56) U -tr 7 hA 
*«?(PR)kltt'J-b7 h«5feR S7'J 7 7 P 7D7y(27) 
<DffiVM«EE(L) U^;l/©tH*«^SlE»(55)*fhLT 

iCXfjZtl&ZfVlzv hAMD7'J 7^70 7^(56) 
OfcB^j{f^VDF £0 4 (F)lC^T<£-5 lcBS^llJEE(H) ^ 
^;l/*fi*rrSo Lfc^oT. 0 4 (G)te^-r*5tCN 40 
AND y — h (57) 6fiV^«JE ( L ) 1"<)V<D «J -fe y MB 

m*a(t#v«r^ai**n. ^^®&(52)rtoB^& 

W% (58) <D^S»«lSlffl h 5 * (65) CD-^-X 

«?»C»#Sn*07f, ^St«J^fflh^^^X^(65) 
tf^ttJgfc&So Sfc. Ut7hg*RS7'j77 p 7 
a y 7" (27) ( L ) U^l/©ffl*f<I-^te\ ^-Tv 
SUB (52) faCDjfrnm h =7 > i/* 5 (60) O 7, flUff - 

#sn. stm^h^>> ? x^(60)7b^>'mi^6^7^ 

flj F (66) im&tftA t » £ . !g 1 Rtf^ 2 ©^ so 
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VSKS (63 . 64) 6 # >T Vffl 3 >^>-9- (59) IC— ^{fi ( I 
1+ l2)<Dm^*Wl£<DT% ^-Tv/B^t^"^^) 
tfSv>Wfift"C?IS*S*U 04 (H)te5**"J:3fc:*>rT 
ffln >f r >^(59)0®JEV CT ^jE»WF<k D feft*4gET 

[0 0 3 4] BfSU t ib tCTh5>X(2)<DU-tr>y h»1 

^«7-rafc. H4(C)tsfi5fch7yx(2)o« 
(2c) s^-r.a 7 ^ / w * «e v ra *mst l . 
a 2) © u * y h mm&mffi* (1 2c) * e u * * 

£ (54)©i^KA±iS : ?(+)^A^^namffivcp2 ^0 

4 (E)fc^-r±-5^«qi«iS(53)OS»«EVRsr ©U 

- * (54) (Diti&ttitim^tf^ ^HJE ( H ) l^/l/fr 6 fSv ^ 
SJE(L)l/^;l/^a^o lO^I, @4(F)^t < t5 
fc^U-fe^ FAMD7U ^7 p 7n^7 P (56)c0ttS^{l-% 
Vdf ^Kv^«a(H) (L)"U^;l/i:* 

§0 CtltCctO. N ANDy- h(57)^6m^3^n§U 
-b^v F«BBHftta«#Vn^H4 {G)lC7ji-?& 5 ici&^M 
EE ( L) U^;l/3b^ & KV^IE (H ) U^JVt 4§OT% * 
^0B(52)rtO^»«»EItt(58)O«^R«I«ffl F9 
>^X*(65)«<*7tt!ll^6*Vtt«84:ftSo bfc^-p 
T. ^JtiBWKtt^»«»ElB(58)rtcOi»^±ffl 
£V*-F(66)tf3i^iI«ffifc&9> fR 1 ^««ti^(6 

3) ^6^-r^ffl3>7 =f >'9-(59)^— ^fii I iOli5f^^ 

^sn§ot% ^-Y-Tffl3>-r>-9-(59)c±ei!i^^^« 
fc«v^*»-e3t«*n. B4 (H)fc3S-rck3fci*-rv 

ffl3>-rV9-(59)CD«JEVcr W1(t u — t ib ) £ 9 fe 
»^ET*it»Wfc:±»'r«« ^^c. «f9J t ib JWBTM 
OS-FET(3)tf*7WBttt, 0 4(A). (C)2Wf 
( E ) ICt*-? & b Xc Y 9 >X (2) © i fiJSKtc cfc ^ mffiffi 
§tfM0S-FET(3), h^>X(2)OM9!j#^(2c)S: 

(I^vds . vfb , vcp 2 icfnfnii^ftSo cow 

3>/^U-^ (24)Olt^ai^{l^Ra :i J^^ 

n*anHii8(5i)rtou-fe'y mw^^i/-^(5 

4) <Dim mtimmm^mz ( l ) u^>i> t -am (h ) 

l/^;l/fcOHSfi»t5*^ U-feyHBfeRS7Uy7 f 
^a^7 P (27)Om^<B-^^-b^ h^?(S)tc^v^«i£ 
(H) * Tffiv^jE ( L ) 

*««p-r*fc». 7 p U-fe7hAMD7'J77 p 707y 

(56)©^u-fey hA^s?(PR)tcti{nj^A±i^n-r, as 

^{I^Vdf ^0 4 (F)^f *-5tcffiv^ffi(L)U^;l/ 

[0 0 3 5] t 2tCT^^Tffl3>'^>-9-(59)OS 
EEVct ^0 4 (H)tC^-r<fc-5tcS*Sai(61)0**lijE 
Vtb (Dls^jUcM-tZt, zi-ytWs— ^(62)^6 iSv^ 

s^y ^y^n^y(27)^^-y hS7(S)tcft-^^n 
§o cn^fp]^. h^>x(2)o*iKj#^(2c)tcfe^ 
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mas? (i2c) frzvizvh mr$&& (5 n ^ <o u * y 
h ^p^^mffl 3>^u-* (54) ©if KfteA^as? (+) £ 

A^J^n^>«JEVcp2 tfB4 (E)tc^*Tck-5^S^mai 
(53)<D»P*EEVBsr OU^biOfeflKftO^ U-fev 
h mMtkftR} ^y^ls—Z (54) OJt*H!ffi*«-9W*V^ 
E(H)l/^l/fre>ffi^tE(L)l/^;l/i:^5o —75", ffl 
BPHIB (12) © ilffA^a? (1 2a) 6 n > A l— £ 
(24)©*SlEA**B 1 (+)K:A**ti*«ffiVcpi BB4 10 
(D)tc^-T <fc -5 JcK**iR(23)0»»«ffiVocp tCFT* 
£ 6 , 3 V * 9 (24) 6 f£l ^«EE ( L ) l^/l/<0 

7y(27)OU-fey b*?(R)fcft4Sti«e £<0£#, 

K»EI8S(28)*^LTMOS-FET(3)Oy-h 

S-F E T(3)*^>ttlKf:S:So cntCcfcD. U-feyb 20 
WM*tHHHK5i)rtO^ , y -fey hAMD7U y^7n 
y 7 (56) ©yutyh Xtl^ (PR) £ ffil M«E (H) 

•5 fciffil >«EE ( L ) 6 JSl (H ) i a 

£0 C CO^ 46, NAND^-K57)^6W*«nSU-b 
* y h^Pa^tBffi^VRT &H4 (G)^^-Tcfc^^ffiv>SJE 
(H)^;l/*«J* , r«o cnMffi:, 

>*(59)*<fiwtsn*o"P. B4(H)^tj;5t?-r 

Tffln>X>^(59)^«£EVa tfBSOVSTBTtSo 30 
c £0 h7>X(2)02 &#»(2b) Wcttx*;M= 

oea^fr^n-r. mos-fet(3)o*7«b*ic8 
«pf»hjb (6) <D¥-m 3 >x (5) e^ms nfc«ffi# 

ft^(13)lC«*&^nSo &*5> MO S-F ET(3)<Oj1S 

«tffi»&tf ftEr (13) icOTra $ n3 iSSftrnffi v 0 cog^ft; 

[0 0 3 6] a|^B»OJ«i-ett. ftffl (13) 

MO S-F E T (3)tf*7Vmt%;~Drcmch 40 
7>X(2)©77^/^^ x*;l/ WJt«W*fflIHK: M 
0 2 (2b) £ S88it¥»l§lB (6) *^ L TM ( 1 3) 

cma^ h^>x(2)otf«j#«(2c)tci/]£:iis 

^(2)oy-by HHIBfcbTy-fcy hJBBtftaiIlB(5i) 
tc£t)&ffiU fit>K(L)l/^ 1 J'fey M^tti 

{f-^VRT^ffi^-r^c y-ty F*3iH*taiHiB(5i)oy-b 
^ h mrstfuhm^ v rt smsi^be ( l ) u^i/o t * » * 
-r ^ms&(52) rt^^-Y^ffl 3 v-rv-y- (59) whisker 50 
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««(6DO»P«EEVTBOU^;l/te:a-r*4:^ MOS- 
FET(3)tf*7fr6*>tt«^«I5»*>*0-ex am 
0*7«BIHHS»fPtffTtonSo fiffi(13)#gafflf#« 
<Dfc#«\ MO S-F E T (3)tf*7ttlBfc&ofctfc h 
=7 >X (2) <D "7 ^ y * x*;l/^J±ttWS«BIBO 5 
« 2 3fc#»(2b) 6B«¥»HHK6) *tt LTM (1 

<&£ 0 cmat), h^vx(2)coffltt#^(2c)^i 

0«ffi^;l/XO*«rh^>'X(2)oy -fey HWHIfcbT 
y-fey h»BfcffiBB(5i)teJ:l>*HiU ffi^«E(L) 
U^;KDU t y HHHttlUIf Vn *ffl*f So 'Jt^ 

hfflHfcffiEtteooy -fey h^ra^mm^vin <omrt 
wm^»^>fviatt(52)rto*>fv«3>5 !r >ij-(59)tf 

*)HIIBW»H:«V^«mT#^viaB(52)rtO*>f , Tffl 
3>x>*(59)^3flS«sn*fc«>. UtybJWHWWlB 

b (5 1 ) & a *r * n & y -t ^ h mrs^m^ v rt ofgv > 

«JE(L) U^;l/O»PJ*^^^0K(52)rtO^-fvfflri 
>f*>U-(59)Ojav^«p«»-CO?fi«HHIJ: 0 $>m< % 
%>o C(Dt^. #J»lEiK(l2)(ih^vX(2)<Dy-lry h 
WM^T«te*^^B*(52)OB*JM*B«U ^ 

ajffisao*^TisiB(52)^a**^f sst?Mo s 

-F E T(3)0*7m^Lft*W>«»l£flIl)« 
MO S-F ET(3)^7WSS$tl, M 
O S - F E T (3)OX^ 7f ^^BSatfttTtSo Lfc 

MO S-F E T(3)CO^> • *:7®fttfi*4>U 
ft#(13)^ve-^>XtfWt^liftffifWfc:MOS-F 
E T(3)TSf4tSX^yf 

<s<, y*yh«iH«aHB(5i)fr6ai**n«y-fcy 

^V0B(52)rtO*-rvffl3>7 ff >"9-(59){4ftV^^«» 

T^a^nsfc*, Ei^cMos-F etoji^s 

CO 0 3 7] 01 fcj^WIIOJSBttfflE^BT* 

B 1 fc^-r**0««k:*v>T, 2?«iB5ihffl 
^-f*- F (21) V - K*3P tffiHSB7 ^ B 
B (l l) <0 rJ >x >-y- (10) i: iSSitKihffl K (1 5) <D 

*y-KB?fc©a*WteaBKr*4:«fcy*y MHB 

*WBB(5i)rtoy'fe'y hwn«affl3^^u-*(54) 

O #P KSsA^aSB 1 (+) ^ny;^-^ (24) OINS^ Art 
(+) tcftgS L TffjffllUgg (12) coy ^7 h «BH«lttlfiffi 
?02c)**l8U, y-fey HBB«fflBB(5i)*«y-fey 
hJHH*U«*V«T*a*Lfci:*K:3>/<u-*(24) 



(13) 
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6 Otti*J«^«:ifi*r (52) CDffi^il-^ 

iat)MO S-F ET(3)^*>ttffit^ofci:#^Jgff 

@?cR S7U y^7Py^(27)OU-fe.7 hS? GO t<D 

2)o»a«#x*« : F(i2a)^6A**n««JK*taffl 

att(7)0*lBOTkBI*tE«Hia8(i90«BIOT 
4: h^>X(2)Offlffij#Sg(2c)cDMJEVFB ottffid^i: 10 
Otti«#©«EVcp Ob-^;l/^»»«*(23) 
EEVocp (Dly^^m^tct 3 * (24)fr& 

HJ*ft*S5SLTMO S - F E T (3)**7««fc-r* 

»«**m¥«*«*r*o *fc* y^yhjHimuua 

B(51)*»S**«*«»(53)©S*«EV*sr ©U"* 
;l/«ia«»*ffi¥S*«l«"r*»P««(23)0»»«EE 
Vocp oU^;l/*D«>*vH»fc»£*ti*o *!7JHIBH 

£[Hgg(67)ti\ *(24)Oit«tH*«#OSIE 

mmzmjitzs 1 os««(68) s^t§(68)cDtti^ 

flWfcU-fe-y HJfeRS7>J * 77a y 7(27) ©littrtl 20 

#toitaa«#*ia*-r*JB ioand^f (69) 

fc, U*yhWIB«ffla»(5l)OU*yhWIIB«fflfll^ 
VirrOSe«#*ffi*-r«^2OEeS(70)2:, mi<o 
ANDy-K69)Offl*«^te:±0-by UflRfcft?)* 
V^«E(H)b^;l/Offl*«#Vi!F3 Sr^Sfe-TSt^cS 

2 <DjgiK#§ (70) o mc cfc o u * v h vm t a o a 

V^«E(L)U^;1/OIH*«#Vfr *«t«RS7U 
yT7Uy?<JX)}l* 3>/*L^#(24)®ttttm*fl» 
£R S7'J ^7 p yn^7 p (71)Om^{I-^VFF3 iiOliS 
8ffl»Vn2*y-fey MftRS7y7y7ny^(27)0 30 
U -fe 'V HE^GO fc^-TSS 20ANDy-h (69) £ 

> y«R6« fc * o 

[0 0 3 8] BSfcS-rfcjStefel^T. ^^(13)0^^ 

<fc 5 fcBJSO 1 1 teTJWWSSS(l2)©»a«^A*fl!B : F(l2 
a)0«EVcp^a»«W(23)0*!p«EVocp 

& t > 3 y/* "(24) frSflSV^SJE (H) 

7) £«$-r & r s 7 v 77 u v :/(7i)<o*i*rtt# v 40 

ff3 14. H6(G)^-r«t-5tciB^«flE(H)^;l/*« 
#LT^£<D^ i6(H)^tcfc9^20ANDy 
- h (72)fr &iSt/>«E(H) U^;l/©lftgSKI# Vm tfffl 
*2n& 0 *2©ANDy— K72)<D*t^«E(H) ^ 

yy(27)©y-fey H«iT(R)»cf#^snru-by hffist 

R S7U^7 p 7n^y(27)^U-tr'y MflBi:&*o c© 
U-by h^SfcR S7V y77ny?{27)fre>mah 
ElB(28)*/hUTMO S - F E T (3)0^- h«BHcffi^ 
Sff(L)U^;l/<D^-7fI^*M\f#?n. MOS-FET so 
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(3)^7«it*^0t\ KW>-V— X«?IBO 
mffiVos 0 6 (A)lc*vr<fc-5 ic 0 Vfrt>MMlc±mir 
§t«l:HW >3ftt I d 0 6 ( B ) tc^-T J: -5 fc» 0 
£&£o cnt^c, h^>X(2)©ffiffij#«(2c)fc: 

6 (D)tc^-Tcfc'5tcMlc±#LTtT<o 
[0 0 3 9] 0 6(D)&C7acr£<Mc. fM»IslB(12)©» 
afl#A*«B : F(12a)0«ffVcp #B*»] t ia fcTU -fey 

h ffinttttuaB (si) n osomih (53) ^a*mjE v ^ 

(54>oJt«m*rfi^ffiv^*ffi(L) 
v^«E(H)U^;l/fcaSo U-b7«^ttlffl3^b 
•-*(54)OSv^«ffi(H)U^;l/©JtKm*«-^ii, 
-fc^y hAMD7U ^7 p ^n^7 p (56)0^n^^A^« 
? (CLK) £ Xtl 2 tl% t mc, N A N D y — h (57) <D— 

7U y^ny7 p (56)<D^ , U-b»y hA**F(FR)fctty 
-fcr-y b«5feR S7U v77uy7(27)(Di&^mE.{L)U 

^(oatjmmfiRiss (55) */t lt a* s n* <dt, 

NANDy-b (57)OftS7uOA^S^^A^^n^>yy 
■fe * hAMD7 y *y TV n 7(56) Vdf l± 
0 6(E) fc^TJ: o fcW^mEE(H) l^/l/*«fif-r £o 
bfc^oT> H6 (F)^f±5fcN ANDy— h(57) 

e {£ v >ma ( l ) \s^(D y ^y h mmtk mm^ v rt # 

titflZn, *-Yv|sIBS(52)rtO«FSft«I»EIIS(58)<0«p 
*S«Jlftffl h ^>> ? X^(65)£0-<-X^ : lFtC{^^n^ 

^^c, U -fe 7 Mft R S 7 l J 7 ^ 7 o ^ 7 P (27) 
^SJE(L)i^;Vom^^fte:. ^^^IilK(52)rt03» 
Sfflh^>^X£(60)<D-^— Xfig^tC^^n. fifcSffl 
>7>^*(60)3b^>'tt«^&*^*clBt»So CCD 

6)tf»a«»i:a>). *i&tf»2<o«*aEW(63.64) 

&o Ut7 hffi5feR S7U v77uy-?(27)<D& 

( L ) l^;l/©ffi*«^li*:7WHH«@B (67) 
cOSlCDANDy— h(69)tcfeA^^n^^)T. Si© 
AN Dy- h(69)^5R S7U ^y TV n ^y ^(71)0-^ »y 

h «^ (s) fcffiv^ ( l ) lo^vcomjzm^rfXJi z nz> 0 

-15, R S7 l J y^7ny^(71)Oy*y h4S^(R)^ 
ti, U-fev h«BF^miUK(5l)^6S2<OSeS(70)3& 
^LT^VHH)b-<;bomJE^^A^^n. RS7U 
'y^Ta»y^(7l)^y-lr*y httJBfcftStOT. 0 6(G) 
tc^-r^-5tcR S7U 'y7 p Tu^y(7i)Offi^{f^V 
ff3 3bM£v>«EE(L)U^7l/i:*So cmaD, ^20 
AND y — h (72) ^ S> £tl^3 « n^^Jf^fl^ Vuz <DMJ± 



(14) 
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lx^;l/tt, 0 6 (H)tc^r<fc 5\C 3 >^ l^— ^ (24) Offi 

[0 0 4 0] H6(I)£S"i"J:3K:. B^JtzlCT*^ 

**«(6i)oa»«EV™0)lx^;l/Kia'r*i:, ny;^ 
* (62)fr6*vMtEE (H) U^;I/OJt«Hi*«*3tflBS 
£U y-fey h«feR S7U y^7Dy^(27)Oty h 

7yy?7ny^(27)ff*y h«lt^D, iK»[UB(2 
8)*^UMOS-F E T(3)0^— hfig^fcB^WEE 
(H)U^;l/O*>fi§W4SnTM0 S-F ET(3)ff 
t>«ii:4^c CO££. MOS-FET(3)(OKW 
Id^H6 (B)tC^-r<t"5tC±SU h^>X(2) 
0*IKj#S§ (2c) fc S79>T/^y*«ffiVFB(OStt 

HB(l»0»3iffll*X*«?(12a)0«ffiVcp tfB6 
(D)JC^fJ:5^»*««(53)0»P«ffVRsr <Z>W< 

(54) <DJt«£ffi *«**fi*^«E (H ) 6 (SV >mEE 

(L)b^;l/^^^o H6(E)fc:grr<fc5fc::/ 

U -fe 7 hXMt D7VvZf7U 7 7^(56) Vdf 

tf-Ifi^tE(L)M;l/$t?BTl^ pffflcigv^ 

«ffi(H)U^;WC«»-rSo CtUCJ:!). NAND^- 
h (57) ^ffl^nSU-byb JWIHfc UiflW VntfH6 
( F ) \z?r<t cfc 5 ici&i^WE. ( L ) L^;l/fr & SSV>Wff (H) 

zf7uy? (27) ^ 6 a* £ n& ss ( h) wownmm^ 

IZ «fc t) , ^^[UB (52) h 5 > V^X * (60) # 

*7vmfrtE>*>tmtL&v, ^^vffln>x>"9-(59) 

^)S*«^nsOT% B6(I)^tJ:5i:^ffl3> 
f^(59)©IffVa V$t*BTt^o C(Dt 

h 9 >X (2) O 2 *#«(2b)«fcttx*;l/4 r ^G3B 
tfififrft*?, MOS-FET (3)0*7WM*^SESf[¥?» 

[UK (6) n (5) tc 7c« 2 tifc«Wtf ftW (i 

3) Kttttsns. 

[0 0 4 1] BI6(D)Ki*fJ:5^ S>J»IUK(12)0» 
3im^A^jiS : ?(12a)OmJEVcp tfBJSU t 2a tCTS^S 
?B(23)OS2P»JEVocp Ol/^;l/WTfcft5fc, 

L<—£ (24)fr SffivMIff (L) l^;l/©Jt«HJ*>«9tf31 
£-T3o *(24)jtp&ffi**nfcffi 
v^«E(L)P^l/OJtKtH*ffll*i, #7»IIBBJ£EIB 
(67)rt£>H 1 OSf5§§(68)t;:<fc D*V^tffi<H) 
ff-^^^^nr^ 1 (DAND^r- h (69) :£<DA2j 

8?ia*sn5o — m i oANDy— H69)©fft 

*OA**F*c«U-by HBfeRS7U ^7Dy^(2 
7) ^«EE (H ) ^;1/CD* >{fi^ftf A^J ^n^OT\ 
SlOAND^-h (69)*^6*VHH) L"*;l/<D«E«*§- 
tftBS^n, RS7yy^7a7^(71)M7HB? 
(S)tCf*#Stl-5o CftfcEHSfc* >J*<y hffllRlttttllsl 
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rt &m 2 oK^fg (70) k <fc o fgv^mff ( l ) u^uc^m 
sntR S7U y^p^^Doy-by h«?aofc: 

f*#Sn*Ot?. R S7U ^7 p yn^y(7i)^^y htt 
B6(G)tc^-r^:-5tcRS^U^7 p yn^y 
(71) Officii* Vit3 #<£VMBE ( L ) eSGVMt 
EE(H)l^;l/£=&&o 

[0 0 4 2] £fc. ftW(13)©>f ^VX»>8 
ft«*ll<0»frB\ 1^7 (D)lCacr<fc3lCB#giJ t itCT 
10 SJ®JIUB(12)^!l§^ifl^A±lS : F(12a)0«ffiVcp tfS 

»««(23)oawjEVocp <Di"*)\s*mK%t, 
afe-r*o — *7wmiH3£iHB(67)ft«ij«-r*Rs 

7U ^y7 P '7n^y(71)com^{l^VFF3 ti, 07(G)lC 
SVr£-5lCiSV">SBE(H) W;i^^LTl/>£<DT\ 0 
7 (H) ic^t <fc -5 fcS 2 <D A N D h (72) 
EE(H)U^;l/Olia«(i#Vu2*<lH**n*o S2 0A 
N D^- b (72)OiftV^tEE(H) lx^;l/CO^Sfflft^Vu2 
tt, U-tr7 hSftR S7U 7/707^(27)0^^7 h 
20 «8?(R) KW#*nT U -fc ^ b ^5feR S 7 U 7 7 P 7 n 7 
7 p (27)^U-fe7 HOHkaSe U-fe7b«5fe 
RS7'J 7^a^y(27)fre>KftlHB(28)*^LTM 
O S - F E T (3)Oy- HKFfcffi^«ffi(L) U^l/O* 
7f^^4?n, M0S-FET(3)^7»^ 
<DT\ H W>-V— X«?Pb1OSJEVds^07(A)^ 

lD^H7(B)tc^-TJ:5^WSOi:3B:«o ctii:^ 

fc, h^VX(2)©«ffij«»(2c)fcH7 (Ofc^-ri^ 

a75-r^y^«EVPB<A»*u *Jffln}^(i2)co®s 

30 «^-Atl«?(12a)OaEEVcP tf87 (D)tC^-T<J: -5 

[0 0 4 3] m7 (D)lZTsk-tXolC, mW\El&(l2)<Dm 
a«#X*«?(12a)0«ffiVcp #B**!I t ia tCTU-fe7 
hWH*ffililB(51)rt<0»*P«*(53)O»V«EVBsr 

u-^ (54)cDtt^m*{f ^AMfiv^ajE(L) i**Mp&m 

v^«flE(H)U^<;l/i:S:*o 'Jt7hWtilffi3y^l/ 
- ^ (54) OS V ^SEE ( H ) \y^A/(0 JtKffl^W^tt. ^ U 
■fe7 bXMD7U 7y^n7 7 P (56)O^D7^A±liS 

40 ^(CLK)tCA^I^n^htttC. NANDy-K57)<D— 
TaOA^ffi^tcA^^n^o *fc, 7 Pl J-fe7bA±I^D 
7^7^707/ (56) oyytyh A±l*^ (PR) fc ti U 
-IT7 HJtRS7'J 7^7n7y(27)Ofil>tE(L)b 
^;l/0 ttl AiWEfii (55) */HTA*?n«0^ 
NAND^-h (57)Offi7iOA^ffi?^A^^n^7 P U 
•tT7 bA*WD7U 7 7°^n7y(56)Om^{f-^VDF tt 
0 7(E) ic^-T cfc -5 tc^v^Sffi(H) U^;l/*«Rp-r 5o 
Lfc^oT, 0 7 (F)tC^-Tcfc^ tCN AND<y-K57) 
6ffiV^«E ( L ) \y^V(D U -fc 7 hW^ffit^VRr 

50 ffi^^n, #-f-TElB(52)rtO*e«rt!I«BlB(58)©W 



(15) 
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So y-fey HftRS7Uy^7ny^(27)Offi 

v^«JE(L)U^;I/<Offi*fI*§fci\ £-T^[HlS&(52)ft<Dac 

fc*. ^»«!RliIB(58)rtOiSS8fER±ffl^>r*-F(6 

6) wmmvte t&K), * i atf * 2 o^igi (63 , 64) 

50 y-fey hgftR S7 'J7y7P7^(27)(Dfi 
v^ttJE ( L ) U^;l/<oa*«*tt*7 (67) ft 

051 OAND-y— K69)fcfeX*Sn*OT. Iff 1 O 
ANDy-h(69)^5R S7'J 7^70 7^(71)©*^ 
h *F (S) fcffiVH L ) l/^;l/OtEiftfA* * *l* o 
— R S7Uy^7Pyy(7i)^y-tr^ hS?(R)tc 
tt, y-fey hWm*ffi®88(5i)^6*2OS««(70)* 

y^7Dy^(71)tf U-fey Hamtft*©^ 17(G) 
fcift-T £ MCRS7U77 P 707 ;/(7l) <Dffi*jfl^ V 
ff3 ^<S^«E(L)^;l/i:ft*o cntCcfcD. m2<D 

and y — h (72) *p £ ffi^j £ nsnsaft^ v U2 osje 

U^jUi. 0 7 (H)fc^£5 fc^^U— *(24)©tti 
*«#<D«E^;VfcHfo6-r«v^«ff (L) l^;bk£: 

So 

[0044] b#£ij t ib tcr h7^(2)oy-b7 mbw 

tf*7-r*fc. 07(C)fc:^£5lCh^VX(2)<Dfg 

(2c) £ S^-T S7v^7*ttjEVFB *4HTF L . 30 
HB»Hl*(12)OfKiffll*X**?(12a)©«ffiVcp 
7 (D)tc^*Tck^tcU-by h«H^ffiHIK(5l)rt<7)S2p 
«S(53)<DS*«EVkt 9 
T% y*yh«IB*ffl»3>/^-*(54)Oit«a*ffll 
*§tf iSEVMtEE (H ) ^SJE ( L ) 1^/1/ k & 

So CtTDk^, 07(E)^-r<fc-5JC^y-fey hA*ftt 
D7U 7 7:7 0 7 7(56) oa#j«#VDF #S?^*E(H) 
l^/l/fr £ {g V ^JE ( L ) k & S c cntCcfct). N 

and y — h (57) 6 s n« y * y h »§iw*iai*# 

Vrt tfi7 (F)^-r<fc'5tCfgl/^ffi(L)b^;l/^6S 40 
V>SJE(H) W;Vk££<DT\ ^>fVElB(52)rt©«F* 
» W»[HB (58) O^S«»ffl h 5 > £ (65) 7 
ttJBA>&*>tt»k&*o LfctfoT, «F»JtiBW»« 
^»«»BB(58)rtOia«l»lI^^*-- K(66)## 
*iIttffik&<X »103e«aE»(63)fr6*-fTffl3> 

x>-9-(59)tc— s«iio«ato*tf8iin*<DT. 

vffl 3 >x >i7 (59) ttfitt^k BIIWc«V^BftQST3«« 
^n. 07 ( I )te:^t"cfc^^^^-Tffia>7 :: >-9-(59)C> 
lEVa ^fflH( t ia - t ib )cfc 0 fe«V^43ia-CiH«WtC 
±#*TSo £fc. ^FgiJtiB WBTMOS-F ET(3)tf* so 
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7W*(i, 07(A), (C)W(D)l:StJ:^ch7 
>X(2)Ol &fi»tC «fc £ fEIWM OS-FET 
(3) . h 5 >X (2) (2c) Ktf fMUPlBlB (1 2) co® 

ilfl^ A^JS^ (1 2a) jEffi-^ V ds , Vfb ,Vcp 

tvrnss^nso l^pwi^ =i>/<u-ir<24)o 
jt«m*«^Rff y -b 7 h«HBB*mniB (51) fto y -t 7 

JE(L) l^/l/i:iBv\«E(H) W;l/fcOH*fiBt5 
tf, y-try h«ftRS7'J7^7Dyy(27)(0(aM§ 

ns^T{gv^mjE(L)u^;^«^-rsfc46. ^y*y 

fAMD7 1 J 7 Zf7uy? (56) O 7 y «fe 7 h A^ffl^ 

[0045] i7 ( \)ic^~rxvic, «f»jt2fcT*>r 

^[HlS(52)rt(O^^V^^>7 :r >^(59)cDmffVCT #S 

* (62) j!p e bjv >«e ( h ) \s^)\s<d)5m ^mm^m 

y-te? mftRS7'J 7^707^(27)^7 h 
« ; =P(S)»uf*#*nSo ctitCcfcO, U-feyhUftRS 
7'J 7^707^(27)^7 httffik^rO. S«&lHlK(2 
8)*MTM0S-F E T(3)^y-hffi?tC^V^l|JE 
(H)l/^;Wyffl^m?ntMO S-F ET(3)tf 
*y$iMt%:& 0 C<D£¥, MOS-FET(3)CKW 
>m«t I»^H7 (B)lC^ct&~>K±m^ h^^X(2) 
0«H!i«»(2c) fca^-T* 75-^^7 **EEVpb CD@1± 
3VB7(C)te:3S-ri5teiE3!P6lli:**o ^LT. «J» 

0K(12)O«^{f^A^S^ (12a)^mjEVcP *<H"7 

(D) ^-rck-5^S2P*«(53)^*!|i«ffVRsr COb^ 

;Vi:0^fg<^Sk. >J*yHHIIWWJffl3^l/-* 
(54)OJtKW*«^i^^«S(H)lx-^;l/*^6ffiv^EE 

/^L/— ^(54)^67 p U-fe7 hAMD7U 7^707^ 
(56) O ^ P 7 ^ A^iS? (CLK) tC{gV-®EE ( L ) 

7 h«^R S7U 7y7n7y(27)^8S^§g(55)%^ 
LT^V^jE(H)b-<;PO{f^A±f^nSOT\ 17 

(E) tC^-r^"5^^y-b7 fAMD7'J 7^707^ 
(56) o ffl # V of ( J;{£v ^mi± ( L ) & iKi 
(H)U^;l/i:aSo £(Drc&b, N AN D^- h (57)^6 

a*sn*y*y hw«*tH«^VRr »H7 (F)^^-r 

J:-5^ia5V^«ff(H)U^;l/*fi«f-rSo cnkra^tc> 
y-fe7 h®5feR S7U 7^707 y(27)A^e>tts^*ns 
*(H)b^;l/<D«EE«#te:J:?), ^ viHK (52) <£>fifc 
flfflb^^^ (60) e> * t * 0 . 

?^"7ffl3VfVU-(59)tftttStl50^ H7(I)JC 
$T«Tt5o C£Dk#. h^>X(2)<0 2^#»(2b) 

wiazttfr*r<D&mmjt>ti'?. mos-fet(3)o 

*7 WftWtcfi2St¥»lHlK (6) O^Pifa (5) tc^t 
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[0 0 4 6] H7(D)^t«J:5^ *jg5[UK(12)0!B 
a«^X*«?(12a)©«EEVcp tfPSSI t 2a tCTgSfm 

»(23)OS2p»ffiVocp 01x^;I/WTKia*i:. =tv< 
U— * (24) ( L ) l^;l/©Jtttttt*fi»*<3S 

(67)rtoM l OK<E«(68)te«fc 9*^*JE(H) L^jl/Q 
ff^fc:ffi&2 tlTi 1 CO A N D h (69) <D—Jj(DXt} 

7) £>^l ^«I± (H) 1/^71/0* >IWX* StlSOT, 
R 1 OANDy- h(69)3&^6*^(H)^;l/0«E<I^ 
tfffiASn, R S7U ^^70^^(71)0*7 hiS? 

B(5i)<Di«v^«ff(H) l/^l/O^-y h»!ffl8iaHS#V 
rt at^SB 2 OKf52§ (70) t 0 <&^W£ ( L ) 
StlTRS7Uy^7Py^(71)OU*y HlfrPOOfc 
W4^ti50t% RS7'J'^7n7y(7l)tft7h« 
fi£&D. B7(G)t*t«J:5ICRS7yy^7n-;^ 
(7i)com^{f^VFF3 2)M£v>Sffi(L) l^/Wp&ttlMi 
jE(H)U^;l/h&& 0 B5l:/fNtX>fy?>^t 
WftHOjE»*0»f¥Ji:ov^T te\ *J WlsIB 0 2) <DMj& 
«#A*iSKF(i2a)tc:A**n*«^Vcp «^a*«Ett 

h9>X(2)OMBMMi(2c)t«fl£ , r*75>f/^y^ 

BBtiWTSo t/ts mo s-f ET(3)©aii«ia 
tf ftw o 3) »c si*n s n* is^me v 0 wr a 

[0047] h 5 ic^-rnsss^agTte. 'J * ^ I s 

a 0B (5 1) £r«/£*T ^ £V«2K (53) <Dg*gmffi V rst 

nntfeuioa (si) k ± o agft«mfflgm(7) oj&mfi^ 

l£#*S(2c)cDmJEVFB 0*Wfll*kO«*ffll*0«JEV 

0 JB^*8J4>JHW« h 5 >X (2) U * y hffiW t LT 

B02)O«*A*^©»*M«^**t«u:ia»«l« 

SROM«lHlRS(l2)tt. 'Jt^ bWW*ttlia8K5l)oa* 
{I^Vri Wffi^«E(L)U^;l/fcaofefc#tc*7WW 
S5£[H]B(67)rt<7)R S7U 7y70y7 p (71)*^ffl^ 
nSffil/^«EE(L)^;l/Ofl#VFF3 tC£9SI2<9AN 
Df— h (7Z)<D0tfim ^Vua *{fii^«EE(L) U^;Wc L 
T3>/*U— * (24)^6 Offi*«**3BWrU ^-fvd] 
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B(52)Ottl*rfI#fc<fc!)MO S-F ET(3)tf*Vttgk 
aofc»fc*7JHIIBHBSHHK67)rtOR S7U 7^7P 
^7 P (71)Offi^m^VFF3^V^JE(H)U^;VtCbT 

n w * (24) iboimtjm^m 2 <d a n d h 
(72) cornet -^vu2 ^ltsw^o cntao, mo 

S-F E T (3)tf*7««TlO h7^X(2)(DU t y h 

mm*. BP^y-fe^ HHn*itiiaB(5i)ou*Ffli*vn 

v ^SJE ( L ) l^;l/£> i: # T fe * >f vbb (52) o ttl^ 
i^aDMOS-FET(3)^ty«I^^D> MOS 
10 -F E T(3)0*7JHW**BJ&£tt*o Lfcjb^T, «gm 
* -^IslB (52) <DBft£»«JifelelB (58) &c i D 
MO S-F E T(3)0*7»Pi*Sl?tlTX^yf 
HiftK^iST-rS^s 1MWWMOS-F ET(3)0 

[0 0 4 8] $fc, H8Ul*-rjaiiO»llO^>f 

20 B(67)*#«U HMWfc*V^Th7yX(2)oy4! 
v HBIMtTRlCMO S-F ET(3)^tyTOct§I 
f£DV^^3-?3^^^ (RCC) SHf^T 

[0 0 4 9] 12 8 fc^MftSfc: *5V>T. m#(13)0-T> 
tr-^vx^ffiv^ftWttJBOlf^ti, B9(D)fcSt 
<fc "5 icBSSU 1 1 lCTS»J»lHlB(l2)0#a«#X*«B : F(12 
a)<DSEEVcp tfSiMHK (23) OlflE V ocp <Bl^;I/ 
£rS*-> M0S-FET(3)^t7«B:*§i:, h^y 
30 X(2)<Dfflffil#^(2c)tC09(C)^"r<J:a*^^^^ 
>y ^mJEVFB ^4t5o fit, B9(D)[:Sti5 
M«HB (1 2) 0»S«^ A^iS 1 ? (l 2a) COSJE Vcp & 

mm t ia \zr y * y hww*taiHiB(5i) rt<o*¥«ig(5 
h ffintttBfi 3 u— * (54) otfcKia^ifl^^fit^ 

ffi(L)U^;l/^6flft>«EE(H)U^;l/i:a«o 'J*7b 
NlWttffiffi 3 * (54) tfmwSJE(H) U^;l/C0it 

«a*«*«, ^■fe'^AMD7'j7y7D77 p (5 
6)O^D^^A*ffi : ?(CLK)^A^^nai:W^ NA 
40 ND^f- h(57)0— TJOA^ffi^cA^^n^o ^/c, 
yy-fe^ hAMD7U y77uy7(S6)<DZfV'ky b 
A*«l?(PR)fctt. y*7 h^JfeR S7Vy77uy? 
(27) <Dfiv^«BE ( L ) U^;l/©a*«#3b^£IE» (55) 
LTA±/^tX^CDT\ N ANDy— h(57)Oflfi75FOA* 

■?tx*«h8 ^y -b v h xtjttD 7 y v 7°7U7y 

(56)<Dffl*Ml*§VDF t4H9 (Ejfc^-ri^KftV^ffi 
(H)b^;b^«^-T^o Lfc^oT> [29(F)lc^-r e fc 
O \C N A N D V— Y (57) 5 (fit ^EE ( L ) U -fe 

y MHW*Bfll*Vir ««a*r*ti, ^-Yv[H]B(52)rtO 
so RF5£tt««M5lB(58)C0RFS»«JSSffl h 7 > is 7*9 (65) O 
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•y 7:7 D >y 7(27)G>ffi^«E(L) U^;l/<0ffl*«#tt. 
*>fvlHlK(52)rt©SrtMl h5>^*(eO)©^— Xffl 

^7««^^§o c©i:*. ^«W3*iaB(58)rtOiSS 
«EB5±ffl^*-F(66)*ai5i«»fca:D. ffi 1 Stflg 

2 (63 , 64) <P 6 £ Y Vffl 3 > x > +J- (59) £ — 
3£«(Ii+l2)0«iSft«<aEn«0^ ^^fflnV-rV 
*(59)3WHV^Wjaft"e*««tU H9(G)te«f iit 10 
*^Vffl3>x>-!?"(59)Q«ffiVci tfjg»jB#<fc 5 feS* 

[0 0 5 0] H9(G)lCaVf «fc5fc:> ^^ffln>f> 

•9-(59)^mjEVcT #b#£u t ib fcTa»««(6i)oaiip« 

«BE(H)U^;l/OJt«W*«^a*L. UtyUft 
R S7U yy7Py^(27)©ty MHP(S)fcf*#Stl 
£ c H9 (C)tc^rTcfc-5tc h^>X(2)CD*i 

&#*g (2c) *!75>f/W **EEVra tf^Tc-m 

L"*/l/*«Sr LTV^*fc»* #(24)Oit®tB 20 

U-fey hffiSfcR S7'J 7^7 0^^(27)0*^ 
(S) Rtf U "tr y b JS? (R) ©SWfcffiv MUE(H) 

&ffi^«E(L)l^/i/fcft£ 0 CCDtctb, mW]^(2S) 
mtMOS-F E T(3)<oy-hffi^lCffiV>«E(L) 
l/^VO*7OTW#Sn, M0S-FET(3)^7 
IttttfiHff*. -7?, ^^Vffia>x>^(59)c7)Sff 

v a a m 9 ( g ) nc 7jk? & -5 £ mmwm (6 1 ) gds*«j± v 

h -5 >X (2) O U -fe y hffllHWRT-r * * T?*©WE* 

[0051] ^Jt ztth7yx(2)oy-fe^ MtBH# 
**7-fS£. h^>x(2)oMKj#^(2c)tc?g^-r^^ 

^-f/^y^SJEVre (0StttfH9 (C)lC7r&£5lc]Efr 
6ftfca*OT. StJ®H°IS(l2)CD®il«^A^ : ?(l2 
a)fr6!)tv hWIH*ailB(5i)rt^U-fey MtiHMtU 
ffl 3 (54) 0|^S^A^iS7 W ^ £ 

WE Vcp H 9 ( D ) J: -5 £®MKR(53) ^>S¥i 

3 >/ * U- * (54) OitSJ ffi*«*W*VMtEE (H ) 
fr&ffi^«ff(L)l/^;I/i:S:£o COiS, @9(E)JC 
^cfc5tC7 p U-tr^y hA^i^D^U^7 p ^n>yy(56)0 

R«Ffciev^«EE(H)u^7i/icaBi-r«o ewe* 

3^6*1 ^«£E(H)U^;l/fca* 0 Sfc. M»EI»(12)<D 
Jfjlfl^f A*/«^ 0 2a) 6 3 >M £ (24) OSf Site 
A*«?(+)fcA**n««ff Vcp tfi9(D)^tJ: so 
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u- £ (24) 6 fii/ ^mjE ( l ) u^;i/eo jtem timmnfs 

4U U-fey hffi5feRS^U^y7D^7 p (27)OU-fe^ 
hS7(R)tctt#2n3 0 c<^#. Ut7h«*RS 
7'J y^n^y(27)0-b-y h*8?(S)fcH\ ^-T^IU 
K (52) <D n >M U- £ (62) 6 igv ^SJE ( H ) i/-^/WD 
tbKtB^^^A^?n§OT% yt7hS*RS7U 
y-fyxnyZf(27)ifi*>v hVmt&t). JfgKj[Hl&§(28)£: 
/MTMO S - F E T (3)0^- Mfff[CiS^tE(H) U 
^/l/O* nT M OS-FET(3)tf* V« 

7^^&*>«ffifc*0^Y^ffin>x>^(59)^» 

t^n§ot\ H9 (OJc^Tcfe^lc^^vfflnvxV 
it(59)OSffVcT^IBSO V^t(?Tf§o h 
5 >x (2) cd 2 ^#tt(2b)i!ltc:^x*;l/^OG»^Rb 
nf\ MOS-F ET(3)0*7SaBfl*t«:fi8ii¥itliIK 

(6) o¥rtn >x>^(5) icnnzrircmffitfMMuz) t 

[0 0 5 2] Sfc, &?gf(13)^>f>bf— 

a^fttiBo*'&tt, 01 o(D) ±5fc**it iic 

T©J^lH!^(12)CD®31{i^A^ffi^(12a)0«JEVcP ^ 
*Jp«il(23)0*«P«EVocp 0^;1/K1j8L, MOS- 
F ETO)tf*7*m\Z%:%£^ h7>X(2)«i!)#S 
(2c)^H 1 0 (C)fc^J:3£:75>r'W*«£EVFB ^ 
«*-T*o ^bT, HI 0(D)fc:S , r<t5fciW»IiH8(l 
2)0««fl^X*«l : F(12a)^«ffiVcp ^«F*J t ia tCT 
'J-t?^ hfflnttUHB(51)F«iOaPP«a((53)OS««E 

3 >^ i/-^ (54) (Dttmmfimnm&^mm ( l ) uin, 

(54)^]gv^SE(H) L^<;l/OJt«ta*«^ 
^U-fe^y bAMD7U 7 7 P 7D7^(56)O^D7 
^A^«^(CLK)JcA*^n^i:«^ N N A N D y — h 
(57)C0-^cDA^«7^A^^n^o ^Jt7h 
AW^D7U 7^707^(56)^*7 hA*^?(P 
R) ICli'JtyhaftRS7 U ^ 77 U ^y 7^(27) Offil/ 
JE ( L ) l/^;l/OliJ*ffll§tfEIEB (55) ^ITA^^n 
2>CDT\ N ANDy-h(57)cDffi7?OA^ : ?^A^^ 
nS^J-fey hX*f*D7U 7^7 Uy?{5G)<0\ti-hm 
^Vdf (iH l 0 (E^c^rTcfc -5 tciBv^mEE(H) U^;l/^r 
ffi^*r^>o Lfttf^T, HI 0(F)tc^*TJ:-5tcN AN 
D h (57) *^ 6iKV ^®BE ( L ) U -b *y h ffilBtt 

HJfll^VBr*«ffl*StU *>fV|5IgS(52)rtOWP£a«Jlft 
BB(58)OI*iafe«lJ»9 h5>^#(65)0^-X*iHF 

^«c^^^:^c Sft, U^7h«?cRS7 1 J77 P 7D7 

7 p (27)0{gV^JE(L)b^;^ai^^. 

(52) ^«^c-T « rtC0S*«ffl h 5 ^ (60) o^-xs« 
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WSihffl^*- F (66) *l»lHB 

2 0^«8K» (63 . 64) 5 £ 4 3 >«r >"tf (59) 
^ffi(Ii+l2)<0««t^»inSO-e, ^Vfflnvf^ 
*(59)#fiV>B#Jfe»^««*U 01 0(G)&c5rT£-5 
i^^Vffia >^ (59) ©fiff V a ^fitt^Fcfc D 

[0 0 5 3] B#£U t ib tCT h5>X(2)<Dy-fe7 h^P^ 
^7t§^> 11 0 (C)^^r£«5^ h^>X(2)^ 
ttBbmR (2c) « 7 9 / * 7 * SJE V fb m&T 

U ©J»lHlK(12)0»a^A*aS : f : (12a)fr6U-fey 10 

* (54) p SEA^S? (+) Art S ft * «E V cf *«H 

(54)Otfc«!m*fi^*V^«BE(H) W*/l/fr&<tt 
vMtffi(L)U^;l/£**o C£>i:#, HlO(E)lc*vr 
ck?lc7y-fe7 hArtttD7y 777P7 7(56)cDffirt 
(f*f V df tfffi^SJE (H ) 6 ffi v ^JE ( L ) 1^/1/ 

£&£o clfttCcfcO. N ANDy— h(57)^e>ffi^3^ft 

*u-fey hS8M«im«^VRr^igi o (F)^*rr£?^ 20 

^ ^^V|ilB(52)rtOWFSft«I»E»(58)<0«?ffia« 
SMS h^S^X* (65) * £ * >ttJB * * o 
LfctfoT. ^SU t ib JM»ttfiF3£»«HftHIIS(58)rt(OiS8 

wsm (63) t^^^^m^yfy^ (59) tc— 5£{fi 1 1 <d 
«»<o*^ittft*o"p, *>r^jtj:3>x>*(59)ttje»i 

■5 tc^^*Tffln>x>"9-(59)^mJEVCT A^XamC t ia - 
tiB)ckDt>«v^E"eBD»»fc±»-r*o tfffl 30 
t » K*"PM 0 S - F E T (3)ff *7«B*tt, 010 
(A). (C)fttf(D)*cS1"<fc3teh5>A(2)©gfiffi 
Bia^IEif^M0S-FET(3), b^>X(2)<£> 
ffia#^(2c)&tf»J»lllK(12)0»a^A^fiS?(12 
a)<0#«E«#VD5 ,Vfb ,Vcp IC^ft^ftMSftSo 

cosbk*». n^^u-^(24)ojt«ai*«#sa : y 
■fey HHiB*aB*(5i)rtoy*y hJBim«affl3>/< 

U- * (54) Ott«a*fll*«4«V^«E ( L ) 1/^/1/ k ffiV ^ 

«ffi(H)u^;i/fcom*«i!rr*^ ytyHitRs 

V ^SJE (H ) I/^BWA* S ft 5 * Tffit ( L ) 

u^i/*«*-r*fcft, 7y-fe7 hArtttD7y 777 

0 7 7(56)07yfe7 hX*«S?(PR)^tt<5ftX*Sft 
(L)U^l/*«#**o 

[0 0 5 4] ^Jt2^T^^Vffln>f i >^(59)cDffi 
EVatfBl 0(G)teS*"± (61) G>»WI 

BEVth <DU^;Wca-r*i:, ov^U— ^(62)^6HSV^ 

RS7y7^7P7 7(27) CO-fe 7 h^^(S) fc##*ft so 
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£o cfttra^c h^>x(2)otf8b#iS(2c)^^ 

-T*75>r^y^«EVFB OfitttfBl 0(C)fcl*rr£ 

5k:jE*6ftka*ot?. M®iHiK(i2)o»afi^A^ 

S?(12a)fr£yfe7 hWHH*mislB(51)rtOU-fey b 
rtSftS«EVcp*<Bll 0(D)tc^-r<k-5tc*iP«W(5 

(H)U^;l/3tn6fi^«ff(L)U^;Vi:a*o Sft, MW 

EIBS(12)eD»a«#A*«?(12a)3!p6 3>^U-*(2 
4)O^S^*«T(+)fcA*Sft*«EEVcp*f«Bll 0 

(D)ic^f^5 icmmww. (23) oi¥tE v ocp «Tfc 

* * t s 3 > / * lx— * (24) 5 (S^«jE ( L ) \y^;\y(Dit 

7(27) -fey hffi : ?(R)tc{^^ft* 0 ccok#, y 

-fey h«5fcR S7'J 7^7 0 7 7(27)^7 (S) 
tc^Sv^jE(H) Is^com^tPtt^ZtiZTctb. y -fe 
7 h«5tRS7U 7 7707^(27)^7 
0. JK»IhIK(28)*^LTMO S-F E T(3)Oy-bffi 
^C^^ajE(H)b^;l/O^>#^M^^ftTM0 S 
-FET(3)tf*>«*kft*o Cft££D> 'Jt7MS 

ntttu 0ss (si) ft co 7 y -fe 7 h Afitt d 7 y 7 77 n 7 
7 (56) £D 7 y -fe 7 h Art (pr) £ m ^mi± ( h ) i^/i/ 

OHWWSn, Bl*OTV»tfBl 0(E)^*Tcfc 
•5 fcffivMIffi ( L ) U^;l/^ SflfV^JE (H) b^;Vk 
* 0 CCDfc*. NANDy-h(57)*^a*Sft*y-fe 
yHBHWBiOTVErBHl 0 (F)tc^*rj; 9 ICTS^M 
JE(H)l/^;l/^ffi^-r^o cftkRl^c, 

^>^(59)^m^ft*^T\ S l 0 (O^^-Tcfc-9^ 

* ^ Vffl zi >x (59) OmJE V ct *<BS 0 V $ TKTf 
§0 C^k^. h5>X(2)0 2^#«(2b)ffllfc«x^ 
^l/^oea^frtoft-f, M0S-FET(3)Ot7WPW 

08K6) Of»3>f^ (5) ^^Em^ft/cS 
S^ftffi(i3)Jc«3te«ft*o ^fex B8lCSt^7f 
> ^««»BOjEKl^Oft^U: >T (4, «JflHlK (12) 
0»««#A*4IB?(12a)K:A*Sft*«*Vcp tftttfj 

*ff«miiiB(i6)o*afi#fc«ffl*fflfflain:(7)ott 
mft^k f7>x(2)o«si#«(2c)fc«*-r*75>f 

/^7 ^ffiBEVFB ©ttaffll^kOMJM^kftSW^ttttt 
T\ R»tt«6t«o $fc, M0S-F ET(3)Oigttat 

«KRtfft^(i3)k:ffllra*ftailj««EVoOSSftte 

[0 0 5 5] H8tjS-r*«iO««T{i. Ifi^lC« 

u^r, *jaii[siK(i2)rto^f'TiiiK(52)©m^jciit>e) 

f h 7 >X (2) O y -fe v Y WIHiWHT-r » * TM0S-F 
ET(3)©t 7#c!iS:«}f L fe»«c* >«88»C«J 0 * A 
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2><DT\ m^<0V>^>^3—^Ziy/^—^ (RC 
X(2)<oy-fe-y hJHIWOttTafclWWIlHKttJrtO^-f 

Tia8S(52)o^a»*3a6*L, wasM**©*^-^ 

&(.52)tfthtlZ¥£3E.-r2>$iT'MO S-F E T(3)©*:7# 
!B%«#Lfc«fc*>tt8lc«!>i!W.*©-e, MOS- 
FET(3)©*7WSISn« M0S-FET(3)O 

-rsaSOJ^ffitefeVTfe, gfiWlCMO S-F ET(3) 
[0 0 5 6] *fc> 01 1 icm-fMffitO&moX'Cv?- 

y,\\s-z (24) coitmmtiwm t (ommfam y -tr -y 

HBfeRS7'J^7ny 7° (27) <DV-ty h W?KLtt*3- 
•T50Ry-h(73)^rK^TV^ 0 LfctfoT, OR^ 
- r- (73)OtB^M^{*0 8 lC^-TIISti©^T©3 >A 
b-*(24)©J±&ffift#4§i:|H|— fc&£©-£\ 0 20 

[0 0 5 7] HI 2fC^-rHSgcD^OX-r->9 : - 

y^tMiT-ii, a^gia(75)Rt>'a^ffl3>'7 ? > 

■9-(76)*>6«*«»liIIS(74)i:, SJPSffVRsr Srfg£ 
T*»MKS<53)fc, S#IIIfg (74)^5^5*^348!? 

(+) k Aft * ns jg#nig (74) ©tuftSEE v s Aft 
(-) t Aft znz&mmm. (53) cos^mff v rsi ©u 

^*rj@A7'cf:#fc:iSi/->m£E(H) U^;l/©it$£ffiftfl^ 
-b y hffllWttafli^ S"<U— * (54)©i£f*ffift{fi#©E 

fiflM»*y-fey HBffltfta«4?v«i tLTtfjft-rssig 

§1(77) fcT-y-b-y hWW^mielgS(51)%«^1-5o 13 1 
2 lC^-TSifi!tfCfeV>T, MO S-F ET(3)OFWy- 

(2)©ffl«I«M6(2c)075-l'-'Wf«EEVFB, ffitflelgg 
(74)©£HftmEEVs, >J-b-y h$HfctiJIIIig(51)©y -fe 
>y h^F H ^tb^VRiRtf^i'^ffln>f f >-9-(59)coa 

evct <Dmn$micisV2>W}ftim%E\ 1 3 (a)~(f> 
(A)~(F){c^n^n^-r 0 mi 

it. a»0K(74)fCJ:t) r-^>"X(2)©*i6!j#S(2c)fc: 
«St*75^<y ^^ff Vfb 

y-b-y hmm&tiim=i>'<i'-? wick*)?? 
(2)©y-b«y h^tLT^ai-rs©T% Est^-rn 

[0058] mic. msizTTs-tmmcoBmr^ mmw5± *> 
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ffl^-Y*-K(2i)0*v-K^i:^'f'-7lHl!S(52)i:© 
Pal fc WESCS ±# 9 *ffi@B (25) £&K LfcX-Y yf> 
^SaS^iS^Hl 5 (C^-To «BEfir%±« l t)*ffil3»(2 

5) ti, y-b-y h^FB^i±SlHB(51)P 1 g©»^m!li(53)©* 

^m^(78)i:, h5>X(2)©ffliM£«(2c)fr&:77>l' 

A>y ^HBE^mfflgm(i9)so : 7'7i'^-y ^mff^mffl 
n >x (20) mficm%m±m k (21) u 
T^sfcAftss? wtAftsn-ssjEVcp owtf 
steA^s? (-) tc a*i $ n* Pii (78) ©**mjE 

Vsei i:fH;:iSl/Mgffi(H) L^;t/©J£g?ffiftfI 

*«*.T^So W«PEIES(12)F«i<0*!l»iaaifflU4 : 
a *Rtfffi*ffifl«±liItt(22)Oa73*Ffc*-l" ! ?'|l 
% (52) rtO^^Vffl3>f>f (59) ©-48 £ <DKt tt, 
JSfgffl b^>^X£(80)*M8Si£nTV^o SSfflh5 
>^X^ (80) tt, «Eft'6±«'0«tBffl3>^U— * (7 
9)>W«vMlffi(H) l/^;l/Ott«a73«4**»flfebfci:# 
fc^->tt^i:%So &*5, MO S-F ET(3)^7Lfc 

»KW»nn»(i2)©»afli4*A?3« ; ?02a)te5s*-r* 
mjEvcp com±mt>m&iL%±tf 9 &&&& (.25) ft(Dm 
mmm(78)<Dm^ms.vsE! cou^ 

o icy^^^v **E&ffiffl«ia(l9)©gfiifflRtf:75 
f ^ \y f «E£ ffiffl a >-r (20) <D»agSffl^Sl: 

(rcc) i&^^fc^ct^Di^-efeSo 

[0 0 5 9] mi 5tC^tiS£feV^T, 0 1 6 (D)tC 
S-T J: -5 ICHMI t i*:T»JWEI8S(12)0»afi4»A734B 

?(i2a)©«iivcp ■hmmmm(23)commmzvKf <du 

<<>V&m%., M0S-FET(3)tf*7»45J;, h 
vVX(2)£T)«ft]#i|i(2c)tC0 1 6 (OfC^-r^-P^^ 
^-</<y^«ffVn*H^-r* 0 ^Ltv El 6(D)K 
^•T«fc 5 fc*J»|Hia(i2)0«Kifl|^A73il8?(12a)0« 
Vcp t ia KTy-b-y h«H^miHl8g(51)rt<Da 

q»««(53)0»»«ffiV«sr ©MMt)tl!<«:« 
t, y-b-y HBMttfflffla^^U— *(54)OJt«a73fll 
^■*M6v>mff (L) l^l/jb^K&vWECH) 
So y-b-y hJBM*ttlffl3>/<U— *(54)0*^«BE 
(H)b-<;b©itKfcB77«^«i;. T^y-b-y hAMD7U 
•y ~/~7u >y 7^(56)©^ D y ^7 Aft^(CLK) lc\±) $tl 
Sfcttfc, NAND-y— K57)0— ^OATJJUFFfcAft 
?n§ 0 Site, 7°y-b-y hA7Jf*D7'J 777n-y7(5 

6) ©7 p 'J-b-y hAft^(PR)t(±y-b<y hS^feR S7"J 
•y 7 P 7' n -y 7° (27) ©fgV^SJE ( L ) U^;KDtUft«#A^ 
e§s(55)^/rLTAft2n^OT% NANDy-h(57) 
0«W0A**FlcA*Sn8 7"iJ*7 hAMD7'J 
7 7707 7° (56)©iiJft{f^VDF C±H 1 6 (E)tc^-TJ; 

7»ca?v->«E(H)U'<;i'*(s«r-rso Lfctf-jt, mi 



1 4. 
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6 ( F ) IC ftt <fc ^ N A N D y — F (57) *> 6 fg^SJE 
(DWOUt'y hffilB*tiJfll#VRr^a**n> * 
>TvlHltt(52)rt0^^llligB(58)O^BrtB*ffl F 

«J«fflh5>^#(65)3^*7«IBka4o y-t 
y HJfeRS7!Jy^7nyy(27)OfiV^tE(L)^ 

(58) OiS8Sttl»±ffl £V F (66) ^»5ittJi 10 
IBiatflB20»l«Ji(63 > 64)fr6*>fVffl3 
>-rVU-(59)fc:— SffiK 1 1 + 1 2)©taff»h50^ 

ir^Yffl^yf^tssjw^s^isn, 01 

6 (G)^^^9tC^^^ffl^>-r>-9-(59)^mEVa 

[0 0 6 0] CCT% 0 1 6 (D)^*rf <£-McB#£iJ t » 
IZ T©J»IhIK (1 2) O HHWi* (1 2a) OSEE V cp 

o«*«tftE4% ±# o tttti iHiss (25) *mm- % mm 

*JB(78)0*»«EEVset 01/^W5 

tc^^-i'/Vy ^«EE*ffifflfiSi(l9)Ofiln:fiiZ5LrJ : 7^-r 20 

/* y 5 m^&m 3 v-r >"9- (20) OWWSMtf 

Ctlia^ ^^V(H}^(52)rt^^^V^r3>-7 r >^(5 

9) ^mwsiesffi i/^a ^stf {gmjE^f±iHiss (22) &c 

^VT^If (59)<DSJEVct ^»t±fft50T% 

T, ^^Vffla>r ? >*9-(59)^SEVa ^S*ftS(61) 30 

4 £ , 3 >v * I/— * (62) Sffii ^SEE (H ) J*« 

(27) ©-fey HI?(S)ttt4Sn8. COtf, 0 1 6 
( C ) less* i -5 te F 5 >x (2) <£>*Igb#3§(2c) fc«£-r 

§ 37 ^ / * >y * am vfb #*te— i^i/ss^r l t v ^ 

(H) U^;l/*«j*-rSo Lfti^T, U-fe^FflBtRS 
7'J '^707^(27)^7 Fffi?(S)St/U-fe7 Fffi 

y-fey F«5feT»«fc«)ai*«#«fiv>«E(L)U 
^;l/hft4c CCDfctb, tt»|5!K(28)«:^LTMO S- 
F E T (3)©y- h*?KfiV^lE(L) U^W*7ffl 
WW4StU M0S-FET(3)tt*7««*S»t 

[0 0 6 1] flPSlIt zfclT h7>X(2)©«J-b7 FWIfffltf 

^y-r^i:, F9>x(2)o«i&#»(2c)fc»s-r*7 

^>iVW*«EVfb ©ftt^Hl 6 (C)tc^-Tcfc-5tciE 
*^ftk6SOT% *JSf[H]S§(l2)^ffla{I^A^5S^(i 
2a) frt>mJ±±L- 1 S±tf D ^tHlHlSS (25) rt<D«JEA"5±^ 50 
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D Elffiffl 3 # (79) O^SKX**SKF (+) fc A* 

S ti 4 mJE V cp #H 1 6 ( D ) ic&ct i 5 IC (78) 
(0»**EVsEr O^;l/J:0fe«<**o ccOfc46, 
«BE4%±^0«tilffl=i>/<U-*(79) <OJ±«ffi^ffi 
##iS^*E(H) l/^;l/36f^6iS^«E(L) 

*fc* Wffll[H3^(12)cD»S^A^^(12a)^ 
6U-b7 F«IM1*ailHlK(5i)rttDU-fe7 hfflWffl^ 
> ^ U- * (54) O^KIEArtSB 1 (+) fcA*Sti51E 
Vcp &m 1 6 (D)fc^<fc (53) OgiMIE 

Vrst OM;ViDfcfi<45©^ U-fe7 FSHH«ltfl 

;Vfr6ffiVMtffi(L)l^;l/fcft!>. 0 1 6(E)lc*rT£ 
5fcyiJ*ybX*#D7Uy^7nyy (56) OSiM 
^•Vdf tf— flfiV^tE(L) l/^l/STBTbft», 
ldeEV^ffi(H)U^;l/fc«»-rSo cntc£D. NAN 
D y- F (57) 6 ffi *F S U * y F SBHItt V rt 
tfHl 6(F) ic^rf £ "5 icffiv^EE ( L ) & 
«EE(H)U^/l/fc*So Mfc* »JWHlB(12)0|l»afll^ 
AfcMFF (12a) *P 63 * (24) O^m^Xti^ 

(+)tcA*«nS*EEVcp 1 6 (D)^-T£^cg 
*«W(23)(0»*«EEVocp UTfc4D, 
(24) ^ 6 {gV^ME ( L ) U^Ott«ffi*ffl«<»8£ ts 
y*7 HBfeRS7«;y^7n7^(27)0 , J'fey 
(R)fc(*#StiSo CCOi:^. D'fe7MftRS7'j7 

^707^(27)0^7 F^(S)tC(i. ^-TV0gg(52) 

rt(03>/^-> (62) e> -^mffi (h ) jt*a 

U-fe7h«7cRS7'J7^7 
n77 p (27)A%7h«ifc&0, WBEIBK28)*^UT 
MO S-F E T(3)Oy— F^ J ?^^^mJE(H)U^;l/^ 
*>^*M^#StlTMO S-F ET(3)ff*>««t4 

4 0 cn<hfw]B#^ N ^-r^n3^(52)p i g^fiS(«ffl F5>^ 

>^(59)^Stm^ti4cOT% 01 6(G)tc^*TcJ:"5tc^ 
vffl 3 >^>-9- (59) ^Dffiff VaWSOV* B 
T*T4o cnic^O, F^>X(2)Offlffij#S(2c)tcfg 
St875>f^7 ^MJEVfb ©fi-ST^OKBOBbTM 

0 S-F ET(3)3^*^«ttfca*3i«ORCCiM^*ft 

[0 0 6 2] ^fc, 0 1 7 (D)tC^-r^atC^J t ib 
TSJPlH]K(12)0!l§3lfl^A±lffi : F(12a)cDSEVcp <D 

«*«3V«Eft-6±tf 0 ^mmss (25) ztMfc-tzmmm 

7^^^7^*J£^ffiffl^(l9)OSir[#Rt;7^^^ 
7 ^ «JE^tBffl 3 yf>-!f (20) ©»«S«fiI*HS L /c 
«EEfi[-6±tf0tftttlffl3>^U-*(79)fre>« 

1 h7>v ? X^(80)(it7«l^tl)o Lfctfo 
«>, 0 1 7 (A)-(G)tC^*T0 1 5<D\B}&(D&^(DmJl 



(21) 



#S8 2 0 0 2 - 1 9 9 7 1 5 
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KjBa & 9 ( a ) — ( g ) icgrr h 2 (Diii&os-gpottirtffi 

JgkB§fs]-kft£o 
[0 0 6 31015 lC7jk-?nffi<D&mT*l±, 754'*? 

z w&tk&mmri ( 1 9) v>mffistRxf7 «je^ 
mfflr3>T f >-^(20) o»«§«ffi*38sas?"rsc ktc 

jE^mfflSirL (19) ©fiSiffiatf ^ 5>r > * v # mstkam 10 

3 y-r (20) OftBS»I^ft^ (13) Ott«K: £ 0 a 

maET?#*j;5»cbT*»tf. fe^*^m^(i3)ot^ 

*g£^£#£Cktf-C^&e 
[0 0 6 4] SI -0 1 7 £S"r#HJ6<0»IIS-Ctt* A 

TiSJUlcSaRSftfc P** V*;1^0MO S - F E T (3) 20 
&tfU7^h;l/(30)k, MOS-F E T (3)^*7 Lfck 
*«c U7* h;l/(30) kP^SK^^-ri: 5 fcSBttSftfca 
8!tfflaEi^?kUT079^*-f— K(31)R 
tf 3 F»n>7*>*(32)4:, m^(i3)OSffVo^:^ai-r 
Sfflrt«JE8iaiHl&(16)k, It?iJgirL(33)^^LTA^ 

s ft£ m^ajE^miu^ (1 6) enaam^c £ t> m o s - 

F E T (3)**> • *7M»-r*»J»aBKl2) k*flt^ 

afflbfc**o*tt*s , ro wniHiB(i2)B:, ftrannfg 

ffll/^iW *fttf(BWEff±BI*(22)i:. U*vH 30 
9cRS7Vv77uv7(27)£. nbQB(28)k* *y 
«BM«»Hia(34)i:, U-fev hJBHB«aH»(5i)k, * 
^v[Hlgg(52)k, U7^ h;l/«JE*ffi¥akLT<oy 7 
» h;l/*E*UE*(81) k*«*T^*o 
[0 0 6 5] *V»BB*JW0B(34)tt, KSEfflrtWEV 

(35) k. »s«»(35)o»qs«EEVoi <fc D«vMBo«j»I 
*ffVsr*»*-r**«B«*(36)4:, y«feyH56RS 
7 y *y u y 7(27)<Dfctim^(Dfcmm j i%%:tht}ir& 
;£}£3§(37)k, M0S-FET(3)tf*7«gOfctfc:E 40 
<H§(37)*^LT^-X^teArt*ft*flft*(H) 
;l/O«E«*fc:J:5*>ttai:a0B.oM0 S-F E T 
(3) tf* ytt^O t Z lc JglES (37) b T^-Xffi? 
lcArt2ft£ffi^(L) U^;1/0«JE« 9*7$m 

t^ymmmmm h^^^^^mt, mos-fe 

T (3) ff*7Lfti« W (36) £ 3fa»SSJfflffl 
h5>^X#(38)*^LTtBW«EVsr $T^l?ni 
OMOS-F E T(3)#*>Lfck*fcart«ffittaJElB 
( 1 6) 6 m?'JSSi (33) L T SEtl S WffiJC cfc D 
BBS&-rs^>WIPB^RSffl3>"r>iJ-(39)k, *>WHH so 
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Sffln>7 r >"9-(39)^MJEVcp ^S*««(35)^)»*« 
JE V on cfc 9 « < ft o tz t * K V ^ ( H ) l^/l^SBE{I^§- 
*y-fe^ M^RS7U 7^7Dy^(27)Oy-fe7 hA 

(r) t w#-r * * >mmmmm n > / * u- * (40) 

■EVoMKV^i^H:, U**EttUBB(l6)fr&if9J 
att(33)*^LTS([n*«»WiittlL. *>»H»*ffl 
nV-r>U-(39)Oft««FPJ*^<a«07?. MOS-F 
ET(3)(D*>WBtfS»Sn5o SSSICh &tf?(13)lC01 

fto«n**i«m*j«EVo*ffii/^«*{±, mrtSE^ft 

©S(16)^e>il^ffi^(33)^LT^Ln^mM^M / > 
U ^>^S^n>r ? >'-9-(39)^m^P^3l<^ 
&OT% MO S-F E T(3)0*^fflB##S«*l£o b 
fc^oTs »W(i3)lcaiin*ti*ItMtB*«flEVoO* 
«fc«i;T*VWIH»J»lHlB(34)fc:J:t)MO S-F ET 
(3) ft* OT\ (1 3) S ft 

s s^mjE v 0 &&—m<o u^McGmz ft £ 0 
[0 0 6 6 3 h;i/«BE«imi3iB-(8i)tt. -mm<o 

/W7X«JEVBS*5££r5/W7X«S(82)k. /Vf 
ZASiH(82)0/WTXSJEVBS k'J 7^ Wl/ArtfJjm 
JE^ttlS^ (1 2d) £r^> b TA* * ft * «J 7 * h /I/ (30) CD 
MOS-F E T(3)<H<2$£?«EVi kOgtE*»Et 
*^E®ia(83,84)k. 75>f*^-;l/^>r*-K(3i) 
tfWKI k ft 0 Ste A^S^ (-) fc A^J « ft * »JES 
(83 , 84) (Dft&MS. VmvtfiVT & h^ffi^ffliME^tii 
(I2e) iti\ L T^jgKA^iS? (+) fc Art « ft S y 7 
^> h;l/(30)O¥?i^>f : >^(32)I[JO^mEV2<}:0 

{g< ^ofc^t'jr^ h ;i/«EEttta«# v l tBrt*r 

(85)k*W"T§c 

[0 0 6 7] U*fe7hS?cRS7U7y7D77 p (27) 

tt, *-fria»(52)oa*r«*»cJ:t)-by h^Sfcftt) 
iSv^mEE(H) U^;l/0*>«^*B»SHK28)*^LT 
MO S-F E T (3)©y- h»?lC#4t8 t«IC*^« 
PJ«U»IilB(34)CDtfirt«^tcj:0y-b^ ht^tekftOfS 
V>iE{L) U^;l/^*7«^*ffiftlsiB(28)*/rUTM 
OS-FET(3)^«?Wt4t5o y*yHHIIB 
ttttll§ltt(51)l±. y-fey h^R S^y ^y^n^7 P (2 
7)Offl*ffll«OSlEfll**tB*'r«S<E»(55)i:, ^y 
•fe^y hArt^?(PR)^Art^ft§Sei§(55)cDf±irt<l^ 
T4r^ hSft5ev^«ffi(H)^;l/Offl*«*VnF*»Sfe 
■T * k « ^ P ^7 Art ffi? 1 (CLK) tc Art £ ft & y 7 * 
h ;bSE^aiHlgS (81) <otHrt#^ Vi ©«fl<&5i-5Ttf 

o -egv^E ( l ) u^;V(d mrt v df *^-r s y y 

*ttlffl3>/<U— *(54)<DJt«UJrt«#k^y-fey hA 
MD7U *yy^o^yy(56)Oairt^VDF kcDi^S« 

os<E(B**y-b^ httm*tBfl«vn kbTabrt-ra 

NAND-y— K57)k**U yr* h;l/«ffi«aislB 
(81) cOtbrtfM^ Vl ^ £>mm<D>*Jl'7>m^(Dfr%: VT9 



(22) 
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Bffl L/^aW^ Rtf fflWff#±HB (22) fc * >r v m& 

(52)tcov^Tti, bi i fc*-rwwi38S(i2)fci»ra*"ea6 

[0 0 6 8] 01 8t<:^-r«jsgtc43i/>T, K8HI9l(i) 
J;0il8it**O«»tfBBttSn*i:. SJSP[eIB(l2)<£>« 

^A^^(i2b)tcmff^Biijn^n^ MPaBffli/*a 

U-*Rtffi«ffffjhlllB(22)^IM^*IJI!»-r*o »JW 

**wa*sti*fc. *>rvjgB(52)«<»ff*Bffi6i/. 
(s)«ctn*«wf*#sti*o ccotz, y*yHJfe 

R S7U y^7nyy(27)#-fey H»fcft9, IKKIhI 
tt(28)*^UTMO S-F ET(3)©y-h*Pfc*VMl 
EE(H) l^*O*y«W»48hTM0 S - F E T (3) 
W^«Hi:ft40^ l«»«»(l)*P6MOS-FET 
(3) fttf U7^b;V (30) ^ LT¥ri 3>f^ (32) R 
tfft^(13)^S8it^8iin, MO S-F ET(3)OFW> 
«9K I d aWMftrr SkJtKUT*^ (30) fcx*;i/ *W 
*»*n*o <I*Ui:«fc!K UT^h;l/(30)OMOS-F 

e T(3)«©^fc5S£-r*«EEViB\ m»mK(i2)cD 

<J7^ h;l/X*IWME*a«?(i2d)*^UTUT^ h 
;l/SJE^ffi m B (8 1 ) ^^JESItl (83 , 84) l£ A2l 2* fu » 
JE&tfE (83 , 84) tC ± 0 > W 7 xmU (82) <D>UT XSJE 
Vbs £H&fBOS8?mJEVi fcQ»«EW*ff;£*U 
^JE«J±Vdiv iJ7* h;HE«ttlffl3^^-?(8 
5)OSKA*«HF(-)^A*Sn*o -73, U7^h;l/ 
(30) <D¥7t 3 >"r (32)«0«?fc«4"r *«E V2 

ti. *j»niB(i2)ou7* h/i/ffi^wmffttttwm^c^ 

e)*^LT'J7*b ;l/«ffilfcffilslB (81) O U T * h ;VM 
J£ &tti ffl 3 * (85) ^KKA^lSf (+) £ A±J 

^n^o C^tt, #Effiffi(83.84)0#ffi«EEVDiv tt 
iJ7*b/l/ (30) >x (32) fflOOfiS^mJE V 2 

iOKl^O-e, UT*h;Mtffi*lBffl3>^U-#(85) 
^Jt^m*ffi^^^ A SE(L)^;l'OUT^ h;l/S 

^ffilUB (16) *^ 6tt Wfifl: (33) £rfl* L T«W HB (l 2) © 
»a«*A*«ff(l2a)te:a[n*«8l[ti:±0, *>WB 
»J»llB(34)rtO«Jffl«W(34)0«I»«ffiVsr S^ft 

tes s nfc* >»!HiB£ff! n v-r vu- (39) 

* ymmmfem ^ y?y*y (39) <dw.j± v cp # ngt&*jfc:{g 

Tt^o *fc* y-byHJfeRS7»J'yy7ny^(27) 
0*vMtE(H)U^;l/©fflrt«*i. U-fey hffiH^ffi 

lElB(51)rt^SKt§(55)*^LT7 c U^^ hAMD7 
ij , y y 7 u y 7 (56) O^JtvhA*if (PR) A* S 
n, 7 0 U^^hAtf^D^U^^n^7 P (56)Oai^m 

^ v df <o«ff ( L ) £ US (H) £ 

ft So LfcTb^Ts NANDy-h(57)OA^?tc{i 
>J7^h ;l/«JE«ai 0B (81) Offil ( L ) l^/t/CQ y 
7^ h^mff^ffiil^VL^yU-fe^ bAMD7U y 
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^7ny 7 P (56)OigV^mJE(H) l/^;l/Otti*«# Vdf 
A*2n£OT\ NANDy— K57)*>€>ffi*«tlSU 
try hfflnttUfli^ViT #B5^SEE(H) 1x^)1/ 4 0. 

* v@8 (52) s MK«ttDB (58) « 

m^fflh^> / > ? X^(65)^>«^^ft^o U 
■fey hS5feR S^U^7 p 7n^^(27)cD^l^SJE(H)l/ 
^;1/Offi*fi*4*-r^@B(52)rtO]R*ffl b^>^X 

^^^^n^-rV^-(59)^«JEVcT l±0V f&Zo 
10 [0 0 6 9] aM(13)0^>tf-^>X^ffiV^aft^ 
ll^^V^T, 0 1 9(B)lC7&t&5lcmMt\fcTMW 
BB (12) ^WriM" % * yffllWHfPDB (34) cd* vJDilBS 
^fflnv-r^-9-(39)oaEVcp tf»ip««(35)<OSJp« 

(40) ^&flfv^«E(H) lx^;l/OJt«ffl*«#*^ 
U-fe^b«5 J cRS'7U^y37n^7 p (27)(OU-fe^ 

h*F(R)fcf*#*n*o cn^c^D. ytyHftR 

S7yyy7nyy(2r)* , J*^ bttSRfcftt). iSSJlU 
B (28) *^ LTM O S - F E T (3) <D*f— h ^ICi&^M 
20 E(L) l/^l/O*7fll936W#«hTM0 S-FET(3) 
A^7ttJBfc**o MOS-FET(3)OHb 

-r>a^iD^0i 9 (otc^-r^^^Bo^ftstK 

7 9 - Y *- F (3D WKBKB i: * 0 , y 

7* h;i/(30)«tsnftx*;i/^77^*^-;v? 

K (31) *^ LT¥?t 3 >f (32) at5ft W (1 3) 

fc#«snSo ytyHJ6RS7y ^7 p ^n^y(27) 

THB (52) rt O^mffl h V ^ (60) CO^-Xffi^lC 

s^mfflh^>> ; x^(60)^>'tt^e)^-7 
^a^(63) 6 * 3 ^^^^ (59) tc— ^soa 

I i flWlT * >T Vffl 3 V-t^VU- (59) *«V ^tst 

^m^n. 01 9(G)^^-r^^^^-rvffl3>f ; >^ 

(59)omiEVCT *^B J f>^*4gE7»lWiWK:±JW"*o S 
fc, y-fey hft^R S7Uy7 , 7ny^(27)OffiV>tBE 
( L ) * >WBWWiaB (34) 

«5«(37)^ct d w^«e(h) isuwmmcm&ztirc 
40 s n, sflsswiipjoffl h 9 > * (38) >vm t & 

«*(36)fc<fe03t«*tl*O-e, 019(B)tC^-r^a 
^^>^P a ^^ffln>T ? >'9-(39)OmjEVcp tf«I»«EE 

(40)^6 y -feV hS5feR S"7U^7 P ^n^y(27)^ 

y-tr^b «rp (R) tc{fii^aff ( l ) \s^)\s(Dtm.\hMm 

[0 0 7 0] cn^ra^C, yT*h;l/(30)OMOS- 
F E T (3)ffl!lOS?iEVi ^)MST Ls WWJtufcTyT 
so 5 h;l/m^m0B(81)rt^lESfi ! i(83,84)cD^i±m 



(23) 
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JEVdiv#0 1 9 (A)&C^T<fc5fC';7? h?V(30)<OW- 

m^yfy* 02) mourns, v 2 <d u^a, * 0 t <g < 

^Bff(H)U^;u©l±8?.ffi;ft<I*ftf?§£U 'J7f 
n.mk&m'&mwT * b;i/mffi£m<i^vL#0 1 
9 (D)tc^-TJ:3tc{fiV'Sffi(L)W;i'^e.iSv^ii J E 
(H^^l^&So UT? F;Pmffi*£tiilI]S8(81)frc>aj 

Vifi, U-b>y hWP^tblsI^(5l)rtcDyj-lr>y FA* 
# D 7 U -y 7°7 n -y 7(56) ® * n -y ? A^ffi? (CLK) IC 10 
Ay7£n3fctt£, NANDy-h(57)(D-^OA^ 
?KA7j2tl3o 7'J-b-y hXt>ttQ7Vv7y 

n-y7(56)<D7*D-fcr-y FA/74S!?(PR)£fi:, 'J-t-y F& 
5feRS7'J7 7*7D -y 7(27)©{gl,vejE(L) ^;1/<0W 
^##,E3gi§(55);&^LTA^£ft3<7)-C\ NAND 

y-H57)0^73©A73S^cA^£tt37i)-fe>y fa 
j]ttD?v vy-yuyy^comtim^vw im 1 9 
(E)tc^-r.t7cisv>ajE(H)u^;i/^^f-r5o bfc 

#oT, 01 9 (F)£?iVr<fc5fc:NANDy— F(57)fr 
f>ffiv^EE(L) WA-OU-fe-y FJERS^tiMI^VKT tftfj 20 
7]£n, *^[Hl8(52)rt©BS£3£^&iIlHK58)<DB#j£ 
gtfJgUBF^^X* (65)0^-X4S^?tC##?nS© 

COtt> B#£^&0&(58)rt©ffiM5ltffl£V*- 
F (66) alillftg £ * t> , 11M12 O^mStjH (63 , 
64)fre>£-l'Vffl:3>-r>- | t(59)C— Sffl( I 1+ 1 2)© 

tScT-3ftH2.tU 01 9(G)lC7n-t£?lc$^^rm=i>'r 
>-9-(59)Om,EVci A'iri( 1 1 ~ t ia ) <fc 0 t>,m&£)IS 

T-a^tc±^-rso 30 

[0 0 7 1] HI 9 (G)t^ti3C, ^^-7iHlK(52) 

/<U-*(62)3&»6S!t'»«E(H)U'<;l/Oj±IS!ta*«^ 
f££U U-b>y hffircR S7U -y 7*7a -y 7(27)©-tr-y 
F4B?(S)fc^«n*. -73, 'Jt7MftRS7'J 
•y 770 7 7* (27) CD';tyh«? (R) ft 5* > 

mmumm®, oo ft©* >H8F E g$t#>ffl n v < u- * (40) 

OJ±Ktii73<i^«i£v^^jE(L)^/I/T-fe«^5, U-fe 
•y h&ftR S7'J 7 7'7n77(27)li-b7 FttlKi:& 40 
0, ig®]|Hl^(28)^/rLTMOS-F ET(3)Oy-h4S 
? tiSl^mJE(H) U^;l/0*>if!!)M<t4*nTM O S 
-FET(3)*^y«ffit45. COtf, 771"*^- 
;l/^-f F(31)A^^jifcffifc^5C0T\ itgiWif, 
(l)A^MOS-F E T (3) JSlXS VT & r-;M30)£:»LT 

w-m 3>T f >-9-(32)sti : ft^(i3)fcs^^tn, si 9 

(C)t^-T<k5tcMOS-F ET(3)<DKLM'>'1tSitlD 

^tiijD-rstttt'j t'* h;i/(30){cx*^^#«*n 

5c £ftlc&r>, 0 1 9(A)tc^-r*-5tUTi7 r-;l/^ 
ff^iii[Hll^(81)F t gO^ES* ! i(83,84)cD^EmjEVDiv ^ 50 
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h;U(30)(D¥!f3>'X>'-9-(32)fil(D4S^mEV2 
<DU-<;l/J:»2ilK$:tK U 7 7 F^mE^Htiffl^^l-' 
(85)fr £>{g^mEE(L) ly-OKDit^Hitim^^ 
tzrcib, VT? h;l/Sm^t±lI5j^(8i)^P.';-t>y FI8 
RS1$tBlE]S&(51) rt© 7°y -b -y h Afttt D7'J77 ! 7D -y 
7°(56)<D? n -y 0 Ay7«?(CLK)&Q*N AND V— Y (5 

7)d-73©A^^c{t-^$n?> bfrMEEmmm 

#Vl#0 1 9 (D)t^-T tCitVvajE (H) U^l/fr 
e.{gv^Sff(L)W;l/i:^5o ctitmmic. Vizvh 
&9cR S7V -y7°7n-yy(27)^V>SE(H)b-^;l/€» 
tb*;{l*§tfV-fe-y h^P B ^ti3lHli^(51)rt£DSeg§(55)^ 
^LtT'y -fc >y hAMD7 'J -y 77 a -y 7(56)<D7V 
*y FA;tt^(PR)tcA7aSft£>fciiK 0 1 9(E)tc^ 
■?&?lC7°V-bv KAMD7U "y77n>y7(56)<Dai 
/7#^Vdf ^-Bfiv^ajE(L) W^STPrFL*:^ 
K^cHIt/^ff (H) U-^;WC^!lS-r5c LfctfoT, N 

ANDy-K57)*^m±i2n5u-fe-y bmrsmtam^ 
v rt ^0 1 9 ( f ) ic jj^-r <t ? £{s v >miE ( l ) i^/i/fr ?> 

^V^SJE(H)U-^;l/i;^:0, ^^TEISS (52) ftcDBS^fSr 
Wm^® (58) O^tSt^^ffl h7»*X^ (65) 
^i:^5o 'J-b7hg5feRS7'j777n77(2 
7)<£>iSV^ff(H) U^7l-Otti73il^{±> ^ ^WF^ffiHU 
SS (34) ^ ©JgKfg (37) t £ K> fgV ^ff ( L) 

7t«tmtiJ©ffl h 5 ^~>*X ^ (38) CD-^- 
X4S?tC{t-^?n, ^TSmSiJSIffl h^>v^X^(38)A^ 
7Vtm£%.2><, CCOtzlb, tii73aJE^tliIelK(16)A>P.S 
ylJSM (33) L TSJ® IhIK ( 1 2) ODSilffi^A^fiS? (1 
2a) KiffinSSflKlC <t D^" >«H®!^ffl 3 >y"y^ (39) 
tfJWSft*©^ 01 9(B)tea^-J:3K*>1BIH» 
^ffln>7 : >i)-(39)cDSJEVcp j^«W8«EVsr ^SlfiiSS 
WfcfliT LTfT < o Mtc, U -tr -y h&ifcR S7U7 77 
a>y7'(27)<DlSV-'tBJE(H)U^;l/©ai73<i#{±, 
EISS(52)rt©ift«ffl h?^? (60)cD^— XiS^tCf'd- 
#$n. fill h5>i?Xjt(60) W7«lfr5*>« 

mt&zor. mi QioicTjk-r^oic^^-^m^yf 

>-9-(59)cDSffVcr tf«0VSTBT«. 
[0 0 7 2] Sfc, ft^f(13)©-Y>'lf-^>X^lftV>6 
ft^^fC*3V^T. 02 0(B)K^-r<fc -3 testae 

tmipsb (12) *««-r * * >mmfflffl®& o*> 
mmwe^m =i>y?>v (39) oie v C p a^svvx (35) © 

Sm^EE Von (0 T'ffiT-T S fc , * >JWIB*J»ffl 

ny/^-j! (40)7b^Kv^SiE(H) Is^UDtiMliiJim 
^&J%£. L. U -b -y hg$tR S7')77 , 7n -y 7(27)0 
U-tr-y HB?(R)fc##*n*. cntctDs U-b-yh 
lftRS7'J -y77'n>y7 p (27)A^U-b-y h«^i:^t)^ 
IB«IlHlSS(28)^LTMO S-F ET(3)Oy-h«?£ 

fgv^mE ( l ) iy^<;V<D^ymmf^f£tiru O S - F 

ET(3)W7«^SS. COtf, MOS-FET 
(3)<D FWvmSt I d^02 0 (C)lC^-f £5 tWSOlC 
& S R 7 5 -Y * - ;P * - F (3 1 ) #8 iitfflg t 



(24) 
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K(31)*^UT¥» ^>X>'^(32)RO r 
*y y (27) 6 £B^ 2 n&ffiV^E ( L ) 

fr6*7tt«fca*o C(Dt^, ^£»«»ElB5(58)rt 
0«M£»«I«ffl h 9 > # (65) tt* VttlBT* £ 
6 , * 1 (63) 6 * >T -*7H =3 v-r Vi* (59) 

-Sffiomst 1 1 wattiT * -r a -9- (59) 

VM*jHKT3M*tU H20(G)C«tJ:5lc>^B 
3>-r>"9-(59)0«ffVCT #«^fr*^K?iS»ftfc^ 
#M-*o $fc* y-feyH*RS7Uy/7P'^(27) 
<0fiV^«E(L)U^;l/Offl*«^«, *>»BBD»J»IhI« 
(34) ft<£>Si&g§(37) £ £ D SwSjE (H) 

9)^SJ«B«*(36)fcJ:t)?l5*SnSO"P, H2 0(B)fc 
£ 5 tC^^H^ffl^>T f ^*9-(39)cD«KVcp 

7(27) OU-feyb fcfil^lE(L ) U-^;l/OJt« 

[0 0 7 3] untB^, UT^h;V(30)cDMOS- 
F E T (3)W0#?«ffiVi*HSTU B*SJ t ia tCTD 7 
* h;PSff^m[Hl^(81)rtcO^JESia(83,84)cO»J£S 
EVdiv 3^812 0(A)^^f <t*5^UT^ h;l/(30)©¥ 

it 3 > 7 s y*y (32) woig^mjE v 2 <o a k> t a < 

«E«WIhIB(81)OUT^ h;l/«E*ffiffll#VLtfBI2 
0 (D) fcSVT * 5 fc:ffivM»E(L) U^;l/*^6«v^«E 
(H)U^;l/fca*o UT^h;l/«flE*taHB(81)^6a 
;frSn;fclS^«E(H) h;l/SEE^ttsm^ 
Vl«. U-byh»IH*(HHB(5i)rtoyy-fc^hA* 
WD7U y ^70 7^ (56) © p >y $ Xt)^ (CLK) 
X*?ftSi:ft^ N AN D^-h (57)^—77 OA*J#B 
?fcA*JS*i*o ^■fe^>AMD7Uy^7 
oy^(56)0^y-fey hA**? (PR)^«. y*^ hffi 
jfeR S7U ^y7n^y(27)coffit^«ff(L)^;l/Om 
*j«#^S<E«(55)*^LTA*«tl*0"e. NAND 
y-h(57)Oflfc*OX*«TKX*Stl*^y-fe^ ^A 
MD7U >y 7:7 n>y 7(56) Offi;bli-^VDF (ill 2 0 
( E ) ic Tfkf £ -5 icffii^SJE ( H ) l"*;l/#«}rr 3 0 L 
tfoT. 12 0 (F)lcStJ:5tNANDy- h(57)fr 

6{gv>mjE(L)b^;i/^ i ;-t^ hmmtk&m^vx! &m 
s^j^ffl h 5 > * (65) xis^f* -^-s n £ <D 
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cOi:t, «M«iR|5|lS(58)rtOi»8SI»±ffl^*- 

F(66)«uia«Wfcfto. »iatf»2<o««8ftW(63. 

64)^&*>fvffl3>-r>-y-(59)^— ^ffi(I i+ Iz)<D 
«*#*n*0T. *^vJH:a>7*>1f(59)tfJ»Mi«rJE 
RT3fc«£tu 02O(G)^t < );^^^yf3>f 
y -9* (59) (^)tEVa *Wfl ( 1 1 - t ia ) £ D fcfi^IE 

[0 0 7 4] KF$iJtiBJCTyT^h;l/(30)O««X*;l/ 
^flMfnfc&lK h;l/(30)coy^^ UHHIiflKT 

H2 0(A)fc:*-r*5K:y7'^h;l'«fftfcaiaB 
(81)rtO»ffiatn:(83.84)0»ffi«£EVDiv tfVTi? h)V 
(30) co^Tfn y-r (32)§j]<£S^effi V 2 <£> 
!> cotf, y7*h;HE*ffiffl3^i/ 

- * (85) OJt*W*«**HKV^«E ( L ) 1^71/ fc * 0 , 
«J7> h;U«EtftlBiagS(8l)3!P6y-fey h^H^IWlHlSS 
(51)rt©^y-fey bX*WD7U y^7Uyy(56)0* 
o ^y ^A;M?(CLK)Rtf N AND y — h (57)^-^^ 

20 2 0 (D)fcSt* *5K:*v^«E(H)^;^6ffiv^«ff 
(L)l"^;l/i:&£o — 7?> y-fey h«5tR S7U 

uyf (27) om*«^ttftV^«ffi ( L ) U^Vtt&n L T 
^&CDT% ^y-fey hA*f*D7y ^^7Dy^(56)© 
yy-tr-y bA^^?(PR)^^t>A^^ti'r, ^y-fey 
h A* ^ D 7 y ^y -fy n ^y ^ (56) <D tH V df It m 2 
0 (E)tc^-r<^-5^iSl >mjE ( H ) 6 ffi v ^«JE 

(L)U^;l/fc«:So cn^C^O, NANDy-h(57)^ 
5fflftSnS'J*^ h«BHI*ffi«#VntfH2 0(F)U: 
g^-T cfc a KlffiV^E ( L ) 6 iSv^Sffi (H) L"^ 

so t45©?, #>TvElB(52)rt<D^R«I»iaB(58)0 
Sa«glffl b ^ > ^ A 9 (65) * "7«S^ 6 * >«i 

8) rt oaS«B»ihffl H (66) ^«1«S i: a 0 s 

1 O^S^?g(63)^6^^Vffi3>T ? >'-9-(59)tC^ 

9) J4ftlr>«He*T^«*n. 0 2 0(G) fc«f 
>r^ffl3> A ry9 , (59)tD«ff Vct tf«BB( t ia ~ t ib ) cfc 

TMOS-FET (3)0*7fl8H*tt, 020 (A)&C*VT 
40 J; 5 y 7^ h;VmE^ffitBlK(81)rtO^JESin(83,8 

4)o^E*ffVDiv ^yr^ h;v(30)O¥ri^>7=>^ 

(32) fflSOfifi-?<ffi V 2 CO i: b TM^JiffiJ-r 

^>o coWBtli> ^2 0(D)i:St < t^c , J7^b^ 
«ffi«IUilH!K(8i)oyT^ h;l/*E*W«9VL*i«ffiv^ 

;<;WW*»*t*ff, Ut^HjfeRS7'J^7a 

yy(27)oa*«*a-fe^ h«^(s)fciev^«E(H)u 

^;l/Ofi^^A^J S S TfgV^JE ( L ) 

-tZtcisb, ^y-fey hA*f*D7y y^7P7y(56)© 

so ^y-by hA^5S^(PR)tc^MfeA^^ni r . *^{fi^ 



(25) 
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Vdf tiH2 0 (E)lc^<fc5fcffi^mfiE(L)l^;l/*ffi 
[0 0 7 5] H2 0(G)fc35%rJ:5fc, ^T[e]Sg(52) 

a2pms(6i)os^mjEVTB o^;i/k:a-r«fc, 

^ U— £ (62) 6 it V >SJE ( H ) Jt« UJ*«-9 

hiSf(S)^«4?n5c — 7?. 'Jt7h«tRS7U 
7 77 O 7 7(27)4) 'J -fe 7 h^(R)^fxf#^n^^> 
ffinMftlilBI (34) ft :y»iffflSJ»fl§ =i < £ (40) 10 
©Jt«ffirt«JfttffiV^tffi ( L ) 6, U -fe 

7 MftRS7U 7^707^(27)^7 httSli:* 
K> x KftHlB(28)*^LTMOS-FET(3)<oy-hi« 
?fc«V^«BE(H)^;l/O*>«W^StlTM0 S 
-FET(3)^Vttli:^o COk*. 7^^^- 

(l)^6M0S-F E T(3)&tfy7*h/i/(30)*^LT 

(C^cgVTcfcSlcMO S-F ET(3)0KW>lfi I d 
#*in**fc«fcy 7* h;l/(30)tex*;i/^wi*n 20 
£ Q Ctiia^ 02 0(A)^-Tcfc5^UZ^h7l/S 
ffi^mieIgS(81)rt0^ffiffiSt(83,84)O^JEajEVDiv 
h;b(30)^¥^^>"r>^(32)ffl[)OS^mSV2 

(85) SfcvMtffi ( L ) 1^/1/© jt«a*j« 

H*ffiIII»(51)rt©7y*7 KA*f*D7U 7 7*70 7 
7(56) O * D 7 * XJ]ltii=F (CLK) MNAND ^- h (5 

7)o-soA*s?fc##?n5 y 7 ^ bfrnmkmm 

^VifftB 2 0 (D)^c^-Tcfc 5 K*lMIEE(H) 1/^ so 

7 y 7 77 n 7 7(27) oiev^ff (H) u^omtim^ 

& U -fe 7 h j£flB1$ffi UK (51 ) ft <DSlfc§§ (55) ^IT/ 

y-b7 hAMD7U 7 77n7 7(56)07U*7 hA 
^?(PR) tcA^f ^n§fc46. 12 2 0(E)lc^f<fc*5^ 
7y * 7 h A*#D 7 >J 7 77 o 7 7(56) V 
df A^fiV^JE(L)^6SEl^«ffi(H)U^;l/fc*S 0 Lfc 
tfot, NANDy-h(57)^6Ui*Snsy-fe7 h«B 
IMkttflH»Vir #B2 0 (F)KSn5 fcrtVMIE(H) 

u^;i/*««r-r*ft«>, *-r"TiHiK(52)*«j«-rs^ 40 

»«Jft@K(58)rtO«^R«J«ffl h5>S?X#(65)fe* 

>««*«»-r*o y 7 h %k9t r s 7 y 7 77 

n 7 7(27) O^v^mjE (H) L/^;l/©tH*«*tt. * >JB 

nmmmK (34) w © jsk^ (37) ic ± o {£v a ) 1^ 

(38)*^7«IBi:4Se c<DTc*b, ffi±imff^millS§(i 
6) 6 BEWatt (33) £^ LTMM9B (l 2) ©»S««A 

(12a) tcmtl&WIILtc. & 0 * >»![ffl»Sffl ^ 
>tf(39)#ft«Sn£4)T, i2 0(B)^f^5M so 
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V^fflRSffln>-r>-9-(39)0»£EVcp tf#J#3«EVsr 
fr6««Wfc«TbTff<o Mtc> y*7hffi5feRS7 
y 7 770 7 7(27) <DBJ^SJE(H) L"*7W>tH2jffl» 
* -f Vlejgg (52) faOWlMm 7s 5 (60) <D^— 

x«ffcft4?n, awtfflh7>^x*(60)*^7«» 

s!p6*>«llka*OT*. 0 2 0 (OtCTjVTcfc^c^ 
vffln>x>-9-(59)OSJEVCT tfBSO VSTBTtSo 
[0 0 7 6] H 8k:^-msi^JBTti, fifif(13)<D 

0)oy*7 hWWO»7afc*-fvElB(52)0«Fffi»* 

fc^c M 0 S - F E T (3) 7tt«fr 6 * Vttttfc-T S 
CfcfclcfcO, M0S-FE.T(3)O*7WWtfgfi^n, 
M 0 S - F E T (3)OX>f 7 f V^HiKatf fiTtSc C 
n^cfcD, MOS-F ET(3)tO*>- *7lHim^M^f 
£OT\ fiftfffifTOX^ 7f >y»**fi»Tt^ J£ 
^McDKSt^a 7^S©*^7^:/^«R6«<D 

[Ri±-r * c fc # nrag fc * * «, *fc* >j7*h 

;P (30) % fzlbfo M0S-FET(3) OX-Y 7 ^ L 
>^««»**< HftfffBSfcMO S - F E T 

(3)O*>«BIH^aflBfc:«<a:0. »JW±Hitt«:S» 

mi 8icm?^v^>7nmmwvim 

■t«SftM0S-F E T(3)©*7»IIBWa»WfcjE*« 
n*fc#K BMNfTOMO S-F E T(3)W>W 
WHcJH<ft6?\ «ftWWPfeSSnete»ft***cfc 
*«?I1IBfcft*o /WTX«*(82)^WTX«ffi 
Vbs tU7^ h;l/(30)cOMO S-F ET(3)iO«ftE 
Vi ^OMSffi^^EESJEVDiv (DM;^'J7^h;W3 
0) 0¥itn (32)ffl!lO«! : ?«£E Vz O 

Jt«-r*fc«>. j^^»ftww*Titat«w(i)ota 

£«JE#B&*OCD*g\ U7^h;l/(30)OMOS-FE 

t (3){sio«?mEEVi *<y t>7 Y)\y^)cow-m^yfy 

*(32){|iJ(0S7mi±V2cJ: t) fe«V^ C£*jR*- «V^«BE 
( L ) ]y^A/<K> VTfh foWE&mm m Vl OT7^h;l/ 
ftffi«tBlsIIS(8l)3!P6lll«LTa*Sti«o cntcj; 
0, *-r^IsI»(52)^*V^^aTi&{tb, MO S-F 
E T(3)tfm&<D*ymMT*mttLmfZ<DT\ MOS- 
F ET(3)*«fiOX^7^>yjB«RT»ff«**C 
ttfT*%, iBift^aftW^lCMO S-F E T (3)tc^ 

[0 0 7 7] *^0*jSHB««WI30**«i©««8Jc: 

1-117 JC^-r*H«0»»"C(4 1 ^«»(2a)RCf 2 
(2b) Mtf (C«Eb«t> (2c) 38«*n^n»fi L/TM 
Snfch9>X(2)*«fflbfe«»*Sbfc38«. 2&# 
«(2b)2&t«i«I«»(2c)**-0«»-ejB«Ufc 



(26) 
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&$mv>i&m-?iz±x-j -y *y t ltm o s - f 

I G B T (mm?- hM'Utf-'? F-5?>->*X 

*) % j-fet (S^ii^«h7y>*x^) 

[0 0 7 8] 

irW&ff&^rcib, h^yxwty hmffltt&mzn 

[0E©fS3i&sftB,S] 

©j^*^-r«Mii]E§0 30 

[0 5 ] 0 1 ©^EHfifi<£>JgjK£^-rS^lH]&H 

[m 7 ] sgjim^fc-w-s 0 5 <o«-g(5<Dm)ERt>*«at 40 
[0 8] h 5 ©gjstflfi©?B®&js-r«*iiaKEi 

[0 9] aft^fcfctt*H8©*SP©«EERtf«8K 
[0 10] 6ft^t4o^S08CO#gl5(Dm£ERt>*« 
[011] 0 8 ©ffi<DHi5g£D^ffi^^-r®M[Hl£§0 

[012] 08 o^M*sgo^si*^-r««@gS0 

[013] mftWf^tfeftSH 1 2 ©SgpomEEStf 

m?t*^-rjs»0 50 



50 

[014] emmtc *5tt* 0 1 2 ©&SB©«ERtf 
m«*^-ris^0 

[015] 08 (omo^mmm^mm^tm^.^ 
0 

[016] MS3#3SSJ±0?Sl«fiiA^ffiiE%±* ,; 0 tt 
ffilHlK©S*«JEcOU^7l/<fc , ??ftV^-^£D0 1 5<D&gfl 

comERt>*m^t^^-r^0 

[017] M!fr#*«E©i£Wttff*ffift'5±tf D & 

miH!s§£DS*ajE^^;i/«to{gv^-a-c90 1 so&gp 

[018] ^^tc^sx^^^-^^aag^softfio 
*&6ojg*s^-f«S([s]S80 

[019] mnMmasii&m 1 scosgp^sE&tf 
n^%^-r^0 

[020] mMMmasifzm 1 so&g&cDttjE&o* 

SiJit^^-r&^0 

[02 1] 1£&<D7 J 7'f^V?J5&.<DXJv?->7n 
WBs1I*jjVr**iaBBI 

[02 2] Mftmtc*5^^>0 2 1 cD£-gP<D«EE&tf 

ast^^-r?K^0 

[023] eAffiStcfcttSB 2 1 O^gP(0*JERt>* 

s^^-rss^0 

[024] u*<D*ym?smmjs3£.<DX'f v=9-y*fm 

[02 5] gMtli:t3tt5I2 4©&g&CD«ERtf 
SM^r^-riSJg0 

[?5F*§©iK$n 

(l) • (2) • • h^>7>, (2a) • • 1* 

#tfiU (2b) ■ • 2&«MU (2c) • 

(3)- - MOS-FET iSL^Vf-WftrF) - (4) • 

• flEHt^*— h\ (5)- -fi3>f>^ (6) • 

• »SK¥ttEIIS, (7) • • «»H*ltifflSSu (8) • • 
filWSffift. (9)--«tfu (10) • • 3>-r>-v\ 

do • > &t$Mm$i7 ■<( (12) • • Mffm 

(12a) • • »a«*A*l*?\ (12b) • • «jgA 
(12c) • • U-fe-y hJJJIIBttttiHF?, (124) ■ 

• h;l/A*ffl!lSffi«lttS«?, (12e) • • VT9 

hjmjiwn&tiitiitiS 1 ?. (13) • • Mr. (14) • • 

(14a)- •RJHW, (Mb)- -S3t 

as) • •a»ati»±ffl5f'r*-K, (i6)--uwj 
«j£«tmiais (ffi^SBE^tb^g) , (i7) • • mm? 
-r*— h\ (is) • • ®mm^yr>*y, (i9)--^ 
7-ivw*mffi»aifli»*i, (20) • • 77^A7^t 

ffitftffifflav-T*^ (21) • • jffiSKKjhffl^-f*— 
h\ (22) • •»JWElBfflU4 : aU'-*Rtfffi«Iff± 

m&, (23) • ■mmnm. m) • o^v-?, 
m#ia) , (26) • • igsoBk (27) • -'j-tr^n 

JtRS7'Jy7 , 7Dy/', (28) • • UblBB. (29) 
. . ^-fv|5]g§s (30) • • UT? Wk (31) • • 7 



(27) 



WM2 0 0 2-199715 



51 



52 



7^*1'— H GSa&fflSSItfg^) , (32)- 

• Jpjfn^VlJ-, (33) • • ttJUffiSu (34) • • * 

>jhm*jwihib5» (35) • • snunu m • * 

mm. (37)--SeSS, (38) • • JBRSWSSfflh^ 
>->*X£, (39) • • tvWSSSfnvfyt, (4 
0) • • *>JHHMW8=i://<U— (51) • • y-te-y 

hwramtaiiiK (y-fe-y nwimiftttj^a) . (52) • • 

*-<V|5||g (*fV#©) , (53) • -»!PSjlU (5 
4) • • U-fe-y HSWffl^y/^-^i, (55) • • s 
*Ei§. (56) • • yu-b7 hAMD7 y -y 77Uy 

(57)- -NANDy-h, (58) • • B&ggC«M& 
@ES, (59) • • ^'I'^nyfVl (60)- -SMS 
fBh^^X*. (61)- ■ S¥tf„ (62)- -3> 
^U— (63) • • S 1 (DMmffiM. (64)--fg2 



10 



o^taas, (65) • • mfe&wwim h?>i?x*, 

(66)- •&.ffiffi±m?-J*-b\ (67)- -t7Wl 

^ihiss (*7mm®7£^m . m • • m 1 <dkse 

(69) • • MI 1 CDANDy— K (70)- 
Steil. (71)- • R S7'J 7 7"7D7^ (72)- • 
2<DANDy-K (73)--ORY— K (74) • • 

«#iH]g§> (75)- -st^fflatn:, (76)- 

X^-tf. (77) • • Klgfl, (78) • • 2HH|£U (7 
9) • • «EEj£^±^D«ti5ffl3V/^W (80) • • 

®sfflh5>^» (8i) • • vt? b)ims.mm^i 

Eg (U7yh;HSltlti¥g) , (82)- •;^7Xt 
»x (83.84) • -^fflfflru (85) • -'J7yh;H 



[0 1] 



i ¥ ^ 1 L 



66 



"ft 




4 k 52 



VocpT 



jf 5 



R 1 

v 14b 
5^ 



19-iS 



21 _ 



(28) 



KM 2002-199715 



[02] 




[0 3] 



[0 4] 



(A) Vos 

(B) I D 

(C) V re 

(D) V CP1 V< 

(E) V CP2 V - 

(F) V DF 

(G) V RT 



(H)V, 



CT 













A 








! 

I 




i I 




; — 












(A)V DS 



id 



id 



(B)I D 

(Ov re o-pjAA/J^^ 

VoCT ^— - j. jHzd ktH- 




t,t«t„ 



(29) 



12 0-02-1 99 7 1 5 



[05] 




[06] 



[0 7] 



(A) V DS 

(B) Io 

(C) V re 



i 



(D)V C p v - 



id k 



(A)V„ 



,4. 



„_j— 1 /— L_T~L (ov„ . j-uiwy _\nn/y "v 

! ! i i i , 1 w i J _ - ^ i ' _ _ _J i __! 





t,t 1A t« 



% 1* • , 

2002-199715 



[128] 




[19] 



im i o] 



(A) V„s 

(B) I„ 



(C)V ( 



FB 




(D)VcpS^=:j^f^ 



(E)V, 




(C)V, 



FB 



(E) V DF 

(F) V RT 



(G)V, 



CT 



M„ t 1B t 2 



t i iii 




o— |— " 


A/V 


tip 












WW 


[l J_ 


0---tj~- - 

h — |j — 

L — ij 





iT 

|! 

' i 
j i 

ri 





■ ■ 

ip: 

i 






X 







r iH — 4j — 

o — Y:~ 
tttttt 


B t 


1 1 
1 1 

U 

! 1 
II 

" J 
" / 

1 \s 

1 1 
1 1 

2 




•t i 
! I ' 

n i 
n i 



(31) 



2002-199715 





(32) 



mm 2 0 0 2 - 1 9 9 



(B)I D 

(c)v ra 



A 



0" 
0" 



(E)V, 



RT 



(F)V, 



CT 



[HI 3] 



w v « _£Z3_i 



(D)v, Ssr*^ 

0 



[HI 4] 



J=Lr~U~ 




tl t\A Ub t2 



(A)Vos 



(B)I C 



(C) V ra 

(D) V S 



(E)V, 



RT 



(F)V, 



CT 




tl t 1A t| B 



[HI 5] 



JL_i 



tE 



66 



6oC 



1 9 



Vth 



£0 



|52 




[0 2 3] 



«^ Jlilil/ltlll 

! ' ! i i ' ! j j j j J 

i t 1 ' i j i ' i ! 



* f \ 



(33) 



Wffi 200 2-1997 15 




im 1 8] 




(34) 



ItlS 2002-199715 



(A) V 0IV 

(B) Vcp 

(C) I D 

(D) V L 

(E) V DF 

(F) V Rr 



(G)V, 



CT 



[HI 9] 



[02 0] 



"it-Pi Rfc 



VST- 

A 

o- 

H— 
L— 



id 



h i — r 

L _u J_ 



x 




Z 



X 



(A) V DW 

(B) V CP 

(C) I D 

(D) V L 

(E) V DF 

(F) Vrt 



(G)V, 



CT 



V.-- 




J41 




Ml 




ti t 1A t 1B 



[02 1] 




[0 2 2] 



(A)V, 



DS 



(B)Ii 



Li 



A 



(D)VcpVocP— ; 

0-4 



[02 5] 



[/] (B)Id old [d [4 



(D) V™ 

(E) V ff 



:n---[T- rr--[ 

I h — T 0 — -1 f- — T 0 — h i T 0 1 



:r± 



(35) 



ftffl 2002-199715 



[02 4] 




